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SAMUEL F. B. MORSE, NEW YORK, ! 


NEW YORK. S 
5 


Letters Patent No. 79, —— 


DATED JUNE 20, 18490. 
REISSUED JANUARY 15, 1846. 


To all to whom these presents shall come : 


Be it known that I, Samuver F. B. Morse, late of the 
City, County and State of New York, have invented a new 
and useful apparatus for and system of transmitting intel- 
ligence between distant points by means of Electro- 
Magnets which put in motion machinery for producing 
sounds or sigus, and recording said signs upon paper or 
other suitable material, which invention I denominate the 
Americun Electro-Magnetic Telegraph, and that the fol. 
lowing is a full, clear and exact description of the principle 
or character thereof which distinguishes it from all other 
telegraphs previously known, and of the manner of making 
and constructing said apparatus and applying said system, 
reference being had to the accompanying drawings making 
part of this specification, in which Example 1 is a sample of 


signs intended for numerals ; Example 2, signs for com- 


pound numerals ; Example 3, are signs for letters, and Ex- 
amples 4, 5, and 6 are specimens of the form of types 
used; Example 7, is the type rule; Example 8, apparatus 
for connecting and breaking the electrical or galvanic 
circuit ; Example 9, is a modified apparatus for the same 
purpose; Example 10, Figure 1, is a perspective view of 
the registering apparatus; Figure 2, a top plan; Figure 3, 
a side elevation of the train of wheels for EE the paper 
and regulating its motion ; Figure 4, a sectional elevation 
of the registering lever and parts appended thereto; 
Figure 5, alarm apparatus; Example 11, a diagram show- 
ing the relative positions of the different parts of an im- 
proved form of apparatus. 

It has been heretofore essayed to use the currents of 
electricity or galvanism for telegraph purposes, either by 
decomposition or the action or exercise of the defective 
force of a current upon a magnetized bar or needle, which 
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5 decomposition or deflection required to be noted by ocular 
inspection at the instant the sign was made. By my in- 
vention the intelligence can be transmitted and imprinted 
on paper or other suitable substance without requiring the 
aid of any persons at the station to which the communica- 
tion is transmitted, so as to be read at any time thereafter. 

The apparatus consists of two principal parts connected 
by wires (as shown in the diagram No. 11), or other suita- 
ble galvanic or electric conductors to form a circuit, in 
which is placed any suitable generator of galvanism or 
electricity as the inducing power. The first part of my 
telegraph is for communicating intelligence to the second, 
where it is recorded, and consists of apparatus for making 
and breaking the circuit above named at any con- 
venient point in the circuit, generally near the 
generator, a break is made in the conductor, 
and the two ends thereof are immersed in mercury cups, 
as shown in the drawings at (E E), Fig. 1, Example 8; to 
connect the circuit I employ an inverted. Y formed piece 
of metal, or other proper conductor (A) suspended over 
the mercury cups (E E) on the end of a horizontal lever 
denominated in said drawing the“ signal lerer,” whose ful- 
crum is at (a), so that when the connecter (A) is dipped 
into the cups, the circuit is completed ; between the ful- 
crum and connecter (A) there is affixed to the under side 
of the lever, and projecting downward, a triangular tooth 
(b) which bears on the upper surface of the types about to 
be described, and is raised and lowered by them ; the lever 
may be counterbalanced, as at (c), to make it more easy. 
The types are composed of flat, straight strips of metal, as 
shown in Examples 4 and 5 of the drawings hereunto an- 
nexed, having their upper edges indented to suit the char- 
acter to be represented, and which will be hereinafter more 
fully set forth in the description of the operation of the 
machine. The indentations are sufficiently deep to allow 
the connecter (A) to be plunged into the mercury cups, 
and the highest surface raises 1t from them. It is obvious 
that the forms of the upper surface of the types may be 
reversed and the cog (0) placed on the other side of the 
fulcrum, and the same effect be produced. The types 
are set up and confined in a rule to form any required sen- 
tences in one long line. This rule, which in the drawing, 
Example 8, is denominated a “type rule,” has on its under 
side a rack that gears into a pinion (r) on a shaft under 
the grooved railways D of common construction, on which 
said rule slides and is directed under said cog (b) on the 
lever. Thetypes are advanced at a regular speed by the 
application of any convenient power to the pinion (7), and 
bring notches in them successively under the cog. 

Other modifications of this apparatus ean be made, some 
of which are shown in the drawings (Example 9), in which 
is represented what I denominate a circular port rule, in 
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which the types are made to surround a disk (A) radially, 9 
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the other part of the apparatus being made to correspond. 
In this modification there may be a stationary hopper, or 
type-feeder (E), into which the types are placed, flat-ways, 
one above another, as sho@n at Figure 2, placed over the 
space that is to receive the types on the disk (A), and as 
the disk revolves the types placed in the feeder fall suc- 
cessively into place on the disk, and are carried past the 
signal lever, where they act, and are then carried off from 
the disk by a guide (II) into a receiver (G). Many other 
devices liave been suggested for effecting the same object, 
viz., making and breaking the circuit, but I believe these 
examples will illustrate the principle. The mercury cups 
may be dispensed with and suitable metal plates substituted 
therefor. 

The second part of my apparatus is for registering the 
signals or sentences communicated from the station where 
the apparatus heretofore described is situated, and consists 


of an electro-magnet which is in and connected with the . 
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above described circuit and clock-work for moving the 
paper * * * or other registering medium, and an 
alarm may also be appended. The electro-magnet may be 
of any convenient construction, and will be charged every 
time the circuit is closed, as above, and discharged when it 
is broken. Opposite the bars of the electro-magnet, Ex- 
ample 10 (C), is placed an armature (/) suspended on the 
upright arm of a bent lever (A), the fulerum of which is 
at © (this is most clearly represented in section, Fig. 4). 
To the end of the horizontal arm of this lever there is at- 
tached one or more pencils, fountain pen, or other suitable 
marking instruments, directly under which is placed a suit- 
able cylinder (D), over which the paper passes on which 
the register is made. This cylinder turns on its axis, and 
is connected by a train of wheels and pinions with a barrel 
(m) of common construction, which is driven by a weight 
and cord wound thereon, and also with a fly (4) which 
regulates its motion. Near the cylinder (D) a reel or spool 
(d) 18 placed, on which a strip of paper is wound, the end 
of which is carried over the cylinder (D), and is confined 
thereon by means of two tapes or endless bands, one at 
each edge, which pass around two pulleys (0 b), one on 
each side of cylinder (D). This is clearly represented in 
Figs. 2 and 4. By this arrangemerit it will be seen that 
when the electro-magnet is charged the marking instru- 
ment will be brought down on to the paper (which is, at the 
same time, put in motion by removing a wire y), which is 
so connected with the armature that it can be drawn back 
from the fly (^) and allow it to turn (see Figs. 4 and 5), 
and makes a mark longer or shorter, according to the time 
the circuit is closed. 

My system of characters consists of dots and lines vari- 
ously combined to form letters and other characters, a spec- 
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imen of which is represented in Examples 1, 2 and 3. 0 
make a dot a notch 18 required in the types into which the 
cog on the “ signal lever“ will fall and instantly rise from 
as the type moves on; and when a line is to be formed 
the notch in the type is extended so that the lever will re- 
main down for a space of time sufficient to make the line 
required. The alarm ball (shown at (A) Example 10, Fig. 
5,) is struck by means of a hammer actuated by a supple- 
mentary electro-magnet placed in the same circuit as that 
first named; the machinery for this purpose may be vari- 
ously modified, and therefore no particular description need 
ke given. Any convenient number of registering stations 
may be connected with the same circuit all constructed and 
operating as above described. 

To extend more effectually the communication of my 
apparatus, I adopt the following arrangement whereby I 
can use any number of additional batteries or generators 
of said current, and by which Í can connect progressively 
any number of consecutive circuits, viz.: I place at any 
point in the first circuit an electro-ınagnet with an arma- 
ture opposite on a lever like that described for registering, 
but instead of the marking instrument I attach to the end 
of the lever a conductor such as is described on the first or 
“signal lever ;" this connects the conductors of a new cir- 
cuit attached to another battery, and this might be con- 
tinued on ad infinitum. | 

The conductors may be insulated in any convenient way 
and may be extended above or below the surface of the 
earth, as shall be found most desirable, and sustained or en- 
closed by any suitable construction. 

It will be observed that any vocabulary system of sign 
or secret writing by cypher can be conveniently used in 
communicating by this telegraph, and any mode of making 
or breaking the circuit can be adopted, the object being to 
do so, at proper intervals. 

Having thus fully described my invention, I wish it to 
be understood that I do not claim the use of the galvanic 
current or currents of electricity for the purpose of tele- 
graphie communication, but what I especially claim as my 
invention and improvements is making use of the motive 
power of magnetism when developed by the action of such 
current or currents as a means of operating and giving 
motion to machinery which may be used to imprint signals 
upon paper or other suitable material, or to produce 
sounds in any desired manner for the purpose of telegraphic 
communication. The only ways in which the galvanie 
current has heretofore been proposed to be used is by de- 
composition and the action or exercise of the deflective 
force of a current upon a magnetized bar or needle, and 
the decomposition and deflections thus produced were the 
subject of inspection, and had no power of recording the 
communication. I therefore characterize my invention as 
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the first recording or printing telegraph by means of 
electro-magnetism. There are various known modes of 
producing motions by electro-magnetism, but none of 
these have hitherto been applied to actuate or give motion 
to printing or recording machinery, which is the chief point 
of my invention and improvement, 

1 also claim the system of signs consisting of dots and 
lines, substantially as herein set forth and illustrated, in 
combination with the telegraph for recording signals. 

I also claim the types and rules in combination with the 
signal levers, as herein described, for the purpose of con- 
necting and breaking the current of galvanism and clec- 
tricity. 

I also claim, in combination with an electro-magnet used 
for telegraphic purposes, the train of clock-work actuated 
by a weight or spring for the purpose of carrying the ma- 
terial on which the record is to be made under the register- 
ing pen substantially in the manner specified. 

I also claim the combination of two or more circuits of 
galvanism or electricity generated by independent batteries 
by means of eletro-magnets as above described. 


IN TESTIMONY WHEREOF, I have hereunto, sub- 
scribed my name this twenty-seventh day of 
December, 1845, to the above amended specifi- 
tion of the invention for which Letters Patent 
were granted to me on the twentieth day of 
June, 1840. 


SAMUEL F. B. MORSE. 


Witnesses: 


JAMES MCGREGOR. 
A. P. Brown. 


Ex'd.—A. E. B. 
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SAMUEL FREW, ELIZABETH, 
PENNSYLVANIA. 


Letters Patent No, 2701, 
DATED JULY 2, 1842. 


To all whom it may concern: 


Be it known that I, Sauuxr Frew, of the Borough of 
Elizabeth, in the County of Allegheny and State of Penn- 
sylvania, have invented a new system of telegraphic corre- 
spondence, and I do hereby declare that the following is a 
full and exact description : 

'The nature of my invention consists in a movable wire 
(or other agent) in a state of tension, so as to be equivalent 
to a continuous rod, without elasticity, extending from one 
place to another; by the moving of which wire a given 
space at one extremity, a movement over an equal space is 
produced at the other, and by the use of dials and indices 
at the extremities, the simultaneous movement of these 
indices are made to coincide in their notations by pointing 
to the same word, letter, figure, sign or emblem in both 
places at the same moment. 

To enable others skilled in the art to make and use my 
invention I will proceed to describe its construction and 
operation. 

For long distances it will be necessary to protect the 
wire, and, in doing so, by the same means it becomes easy 
to give to it what support is required at intermediate points. 
I will describe its construction combined with the protec- 
tion of a pipe in which it is made to pass under ground 
from one place of correspondence to another, l'or conveni- 
ence of expression, let E and. W, Fig. 1, in the accompany- 
ing drawings denominate respectively two telegraphic of- 
fices, E being at the eastern and W at the western termi 
nus of a line of communication. A pipe of lead or other 
material is laid under ground as nearly as practicable in a 
straight line from the one to the other. In this pipe box, or 
whatever covering may be used while in course of being 
imbedded by sections, pulleys or rollers are placed; these 
support the wire and diminish its friction. If an angle oc- 
cur in the course of the wire a pulley with a square groove 
is there placed and a piece of chain is inserted, the length 
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of which should be a little more than the intended sweep, 
in order that the tie of the chain and wire may not be drawn 
ineither direction upon the pulley. This use of the chain 
and pulley is made in all cases of angles, whether occa- 
sioned by an undulation of the surface of the ground or by 
lateral deviation. In case of angles by undulation the chain 
passes under the pulley in ascending, and over it in de- 
scending. At the ends the line is brought up by again re- 
curring to the use of a chain and pulley. A pulley is fixed 
in a framework, hereafter described, and this is firmly se- 
cured upon the wall of the office. The chain passes over 
the pulley and descends by a weight which is here attached 
to it into a channel in the framework in which the weight is 
arranged to rise and fall. 

This weight is adapted in quantity to the length of the 
line and must be sufficient to keep the wire tense. 

Where this rule of proportion does not make it too 
ponderous it is raised and drawn down by the hand; where 
otherwise, mechanical power is used to effect the required 
movements, Remarking that all other details of structure 
and operation are the same, as are minutely decribed in 
the subsequent specifications, I here detail further only 
such different essential modifications as arise in an ex- 
tended line. It is to be understood that the machinery, 
fixtures, weight, &c., are the same at both ends, and that 
the weights are exactly equal; consequently the raising of 
the one causes the at to descend at the same moment, 
and, on releasing the operation of the motive power, their 
equipoise causes them to remain till again moved in the 
position where left by its withdrawal. In the case in view 
the structure of the dial is different from that herein de- 
scribed as pertaining to a limited establishment, and is, 
therefore, here described in particulars. This dial consists 
of an octagon body A A, Fig. 4, whose several faces are 
each broad Sol to contain a list of words, figures or 
letters. Each list of words is adapted by powers of com- 
bination to form expressions relating toa particular 
subject. ‘Thus one face contains words of commerce; 
another, relating to stocks, has a list of the several promi- 
nent stocks, with the words “ pur,” “under par," “ pre- 
miu.“ These several faces are designated respectively 
by the numbers froin 1 to 8. Below (or above, as the case 
may be) the range of the text words and numeral charac- 
ters on each face is the word “ plate,” to which the pointer 
is moved when a change of dial is required, and thence to 
the numeral character 1,2 or 3, or whichever is the in- 
dicative number of the required plate. The party thus 
directing a change of dial makes the same change himself. 
This 18 conveniently donc, the dial A is constructed to turn 
upon a gudgeon y y at each end, and is so encased as to 
present but one face at a time. Its regular presentation is 
governed by a ragwheel B, Fig. 4, bis, on the end of the 
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lower or upper gudgeon, whose indentations are equal to the 
number of faces on the dial; against these a spring A’ is 
made to press, presenting thereto a surface with corre- 
sponding cavities. One face of the dial, it should be stated, 
contains the letters of the alphabet, to which resort is had 
to give unusual words not found on the other dials. It 
also has the zero point, which serves to divide words. Each 
framework E & W. Fig. 1 or 4, has attached to it a bell 
such as represented at f, Fig. 2, which is placed in such a 
position as to be sprung by the weight when let down to 
the bottom of its channel. Now, suppose a a وا‎ 
agent at E, Fig. 1, to send a message to one at W. He 
raises his weight D to the top of the channel, which brings 
his pointer to the word “ bell” which is on the upper line. 
In consequence of this movement the weight D, at W, sinks 
to the bell trigger and rings it. This party may return a 
signal of readiness in the same manner. The agent at E 
then indicates the dial to be used; then moves his weight 
successively (or rather the pointer which is attached 
thereto) to the several words, letters or figures composing 
the message, pausing with the pointer at each just long 
enough to be understood. In this form of use the words 
on the dial at W are placed in the inverse order of the ar- 
rangement at E, this being necessary to produce the coin- 
cidence of notation. By using the wire in a horizontal line 
in the offices, the dial is also placed in a horizontal position, 
in which case the same order of words is observed on both. 
But while in view of the perpendicular dial, I will illustrate 
the rapidity with which a message may be sent by repeti- 
tion over a long line composed of numerous sections. Sup- 
pose A, B, C and D to signify four telegraphic offices one 
mile distant from each other. The agent at A raises his 
weight and rings the bell of B. B, who has a dial for the 
2d section on the same wall and immediately beside the 
one on which he reads, immediately copies the action of A 
and warns C. C immediately does the same with D. In 
the meantime A has commenced his message to B, 
who in his turn copies or repeats each word as it is 
marked; C sends the words as they appear, without wait- 
ing for more than one at a time. Thus it is practicable to 
send a message of ten words over a distance of 100 miles 
in about 4 minutes. It may be proper to remark here that 
the objection at first apparent to the employment. of 
numerous repeating offices is less forcible when duly con- 
sidered. The agent at each office may earn his wages at 
any mechanical employment which is noiseless and not 
such as to call for his leaving the house. The nature of 
public intelligence, too, is commonly such as to make its 
general dissemination desirable. But the system is at the 
same time capable of transmitting a private message known 
only to the correspondents. This may be done by a con- 
certed transposition of the alphabet. The address to be 
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indicated by number. The extent of wire capable of Being 
used in one section can only be determined by experiment; 
and from what has been said above as to sections of one 
mile, it must not be supposed that this is the presumed 
limit of its practical operation. As a substitute for the 
revolving dial a movable plate may be used with columns 
of words, or sentences, which by the alphabetical method 
of division could be readily distinguished. All words or 
sentences beginning with A to be ec in the column A, 
and in the order of sequence observed in dictionaries. 
This form of dial is required when by the use of two wires 
the operator at one place, in the absence of his corre- 
spondent, chooses to direct his attention to a special order. 
The sliding plates being visible only for the width of one 
column at a time, aud being so fixed originally as to pre- 
sent the same column at both ends, the wire from one to 
the other being tense, it follows that a change of presenta- 
tion in one products a corresponding change of the other. 
This done, the requisite column being presented, the 
other wire, with its fixtures and machinery, serves the 
purpose of pointing to the particular word or sentence. 
This form of the invention would be useful in houses of 
several stories, from one floor to another, or for a 
conversation telegraph from one house to another, or in a 
military establishment of any sort, or from a dwelling 
house to a mill or storehouse, or mechanical or manufac- 
turing shop. As a convenient arrangement the weights 
which give tension to the wire that connects with the mov- 
able plates X are placed in grooves Y, and work therein 
the same as the others. They are provided also with 
pointers p, and a dial to each with the letters of the alpha- 
bet thereon. These serve as guides in moving the plates ; 
e. g., when first adjusted the column marked 4 is presented 
through the aperture in the screen on the horizontal dial, 
the pointer belonging to the vertical column ought to stand 
at 4 on its dial. By drawing it down to 6, the plate X in 
the horizontal column moving the same distance though in 
a different direction, presents the column 6 also. Where it 
should be desirable to have the column wider than the 
spaces on the dial double pulleys can be used whose rela- 
tive sizes may be ruled to any proportion desired to be 
established in this respect. 

For some purposes it may be advantageous to communi- 
cate from one to several other places the same thing. This 
is done by branch wires of smaller size connecting with 
the main stem as near as possible to the point of distribu- 
tion. The weights attached to these branch wires are small 
in proportion to the number of branches, and in the aggre- 
gate should be just equal to the weight at the end of the 
main wire. From a court-house to a block of law offices 
the progress of the court with a trial list might be kept 
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alwafs apparent in each office by the attention of one per- 
son at the court-house. ۱ 

So multifarious are the uses or rather situations of use- 
fulness to which this invention is applicable, that it would 
be equally tedious and unnecessary to go into a lengthened 
enumeration of them all, it being sufficient for the purpose 
of these specifications to elucidate the principles of the in- 
vention and its mode of operation. I shall here only 
enumerate the more prominent and leading objects to 
which it may be applied, and close with a minute descrip- 
tion of its modification in some one of the more confined 
forms. 


Or ITs Uses. e 


First: The transmission of intelligence of a commercial, 
warlike, political, legislative or miscellaneous character 
from one place to another. 


$ 

Second: The transmission of notices of any occurrence 
from one part of a town or city to another, as in cases of 
fire or police operations. 


Third: "Thecommunieation of orders in a military gar- 
rison from one department to another, or from one part of 
a naval vessel to another. 'The same on board a merchant- 
man or other vessel. 


Fourth: The object of exhibiting in the cabin of a 
steamboat, or other vessel, making periodical voyages be- 
tween the same points, the stage of her progress at all 
times. 

This is done by a wire running from a pilot-house to the 
stern, passing through such apartments as in which the in- 
formation is wanted. A dial in each apartment, running 
horizontally, on which are written the names of intermedi- 
ate ports and other objects. The pilot, having a dial to 
correspond, moves, on approaching each place, to the name 
of the place. This movement rings a bell and draws atten- 
tion. 


Fifth: Between public oftices, between which calls often 
occur for the transportation of books and papers, as from a 
judicial hall to a clerk’s, or protho-notary's, or register's 
office, or from the apartment of the head of one bureau to 
that of another in any branch of the executive department 
of a civil government. 

Again, of construction and operation. For the purposes 
of a police and fire telegraph in cities, several wires, a, ö, c, 
Fig. 1, may be run in the same pipe under the sidewalk and 


used thus: One wire, a, with its weight, D, and the fix- . 


tures to have words of occurrence, as Fire,” * Riot,” &e., 
on the dial; another, ö, with a dial containing the names 
of the strects; another, c, with a dial containing words de- 
noting the particular square, in conformity with a map for 
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puc and fire purposes, the squares being designated by 
etter or number. 

By the same movement of, the wire as indicating an oc- 
currence a light may be raised in the office to which the 
indication is given, by using a small gas box d, Fig. 3, the 
same which is in common use in the form of a contrivance 
for igniting hydrogen gas by contact with a platina sponge, 
and also a reservoir of carburetted hydrogen, e, supplied 
from gas works. These are provided with triggers À which 
open the valves. These triggers are commanded by pins 
i i on the weight D. The pins and triggers are adjusted 
80 that the Sr of the hydrogen gas is opened a moment 
sooner than the other, so that ignition is effected, when the 
carburetted hydrogen, being thrown into contact, is lighted 
and continues to burn till extinguished by another move- 
ment of the weight acting upon a trigger which closes the 
valve. The trigger of the hydrogen gas box, or‘reservoir, 
reacts by the force of a spring as in the usual form when 
the cog has passed so far as to lose its hold upon it. These 
triggers are provided with joints in the same form and have 
the same action as those herein described as commanding 
the bell in a hotel arrangement. The trigger which com- 
mands the emission of the carburetted hydrogen gas has, 
however, no reaction by spring. 

By means of the contrivance here described any number 
of lamps, by means of a wire extending along the whole 
line, may be simultaneously ignited and extinguished. ` ` 

Where a line of wire is placed in the open air, as in cross- 
ing over a street, and thus exposed to great changes of 
temperature, two wires are used—one serves to preserve the 
regularity of the other. The dial at one end of the line is 
suspended to the end of the one while the other operates, 
as in any other form. The framework of the dial should 
be equal to the weight employed. Both wires being ex- 
eege to the same influences will contract and expand alike. 

ere it would be better to have the weight at the end 
where the movable dial is a pound ortwo heavier than 
that at the opposite end, so that in case of expansion the 
weight at the heavier end will descend as the dial does. 

For the purpose of giving support to the wire in the 
open air in crossing streets or streams, a line of wire is 
firmly stretched from one side to the other with rings upon 
it through which, on the under side, the moving wire is 
made to pass. 

For purposes of conversation at short distances, the re- 
volving dials A A, Fig. 4, are used with a double wire. 
One wire passing from dial to dial causes by its movement 
a coincident presentation of the corresponding faces, while 
the other serves to note particular words. Of the several 
faces of this dial one should have words, or figures of time, 
number, quantity and measure ; another the letters of the 
alphabet ; another a miscellaneous selection of names of 
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persons and words of ordinary inquiry, with the responsive 
words yes and no at the top or bottom. The other faces 
may contain words relating to particular subjects, or may 
be filled up as the taste or circumstances of the possessor 
may dictate. 

First, among the limited or local uses to which the in- 
vention is applicable, may be placed the communication of 
orders from one part of the same house to another as in a 
private mansion or a hotel. In the latter its exemplifica- 
tion, as between the room of a boarder and the bar, will ex- 
hibit this arrangement. 

A copper wire, say of No. 17, extending from the room 
to the bar, making the same angles and pursuing the same 
course, as if intended for the ringing of a bell. At the 
angles instead of quadrants or swivels, as used in the con- 
nection of bell wire, a pulley is placed like 4 q, Fig. 1, and 
a piece of chain is inserted, and is so adjusted as not to 
pass entirely by any movement admissible by the arrange- 
ments at the extremities of the wire. One end of this line 
of wire and chain is made to come down parallel with the 
wall of the room to a place convenient for the operator. 
To this is attached a weight sufficient, when counterpoised 
by another of equal quantity and gravity at the bar, to 
give perfect tension to the wire. 

These weights (see 1, 2, 3, Fig. 2) are in size and gravity 
proportionate to the length of line, and may generally be 
found sufficient at five pounds. About 6 Inches long, 2 
inches wide, and 14 inch thick, is a convenient size; but 
where economy of space is an object, the width should be 
reduced. The material, in view of this calculation, is lead ; 
a cheaper article, equally good, is cast iron. A frame- 
work consisting of a thin board 4 inches wide and 
three feet long, on which are fastened two strips of 
the same length and about an inch wide, so as to 
form an interspace of 2 inches from end to end. Inthis the 
weight is placed, the depth of the rabbit thus formed is 
gauged to suit the thickness of the weight, allowing the in- 
dex or pointer which is fastened on the face of the weight 
to project to one side a little and move over the frame with- 
out rubbing. On one of the sides of this framework is 
placed a paper or other dial, which is divided from top to 
bottom into equal spaces, each defined by a visible rule linc. 
It is now to be understood that at the other end of the wire, 
viz., on the wall of the bar-room, is a similar framework 
and set of fixtures, corresponding exactly with the first so 
far as yet described. By means of a handle, which is placed 
on the face and near the middle of the weight, it is made to 
rise or sink in the channel in which it plays, with a slight 
degree of force, while it remains stationary wherever set in 
consequence of the equilibrium. In adjusting the length of 
the wire the weight should be held with the pointer on the 
lower line of the dial at one end; on the upper line at the 
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other. A list of words likely to denote the wants of a 
traveler or boarder are written on these plates or dials. 

The one must be in the inverse order to the other; thus 
“water” being written on the top line of the plate in the 
room must be on the foot line of the plate at the bar. The 
weight or dial is marked at the bar end with the number of 
the room to which it pertains, So the occupant of room 
—say No, 1—raises his weight so as to bring the pointer to 
“ water,” and in consequence of this movement the weight 
in the bar-room sinks its pointer to the same word, thus in- 
dicating the article wanted and the place where, by a sin- 
gle movement. In this, as in all the other modifications of 
this invention, 4 zero point, which is simply the period used 
in punctuation, is used for the purpose of regulation. In 
the form here described it is placed on the same line 
with the word Zr. The weight and framework at the 
. bar are so adjusted that when the pointer rises to this zero 
point the weight stops against the top of the framework, 
so that if any elongation or contraction of the line takes 
place, it is corrected at the other end, either by moving 
the dial, so as to bring the zero point to the end of the 
pointer, or by turning a screw in the weight, like that of a 
stringed instrument, to lengthen or shorten the line. 

The words in and out, to denote the presence or absence 
of the occupant of the room, are thus placed: Zn on the 
top line of the dial at the bar; out on the next line below. 
Where a number of telegraphic dials are placed on the same 
‚wall, or in the same room, a single bell is made to strike 
alike for all of them. The weights, in this case, are made 
to conform to one straight line at zero. A thin board, or 
other material, shown in dotted lines in Fig. 2, equal in 
width to the length of the weights, is placed over them so 
as to conceal them from the eye at the word out. Any 
weight being set to in, will be displayed above this screen, 
so that its presence there denotes that the occupant is in; 
when invisible, that he is out. A, removed to any word 
denoting a want, displays the weight below the screen. The 
uumbers of the several rooms are placed over their re- 
spective weights, to serve the purpose of distinguishing 
when the weights are behind the screen. Each weight is 
provided with a pin » n n at the top, which, as the weight 
descends, catches a trigger g’ g’ which commands a wire 
j attached to à bell, and causes it to ring, by drawing and 
suddenly remitting it. The trigger is constructed with a 
joint at its angle, so that in the return of the weight to zero 
it lifts out of the way of the cog and drops back into 
proper position to act again. The wire which commands 
the bell hammer is stretched in a straight line over the 
dials ; each weight has its trigger, and that trigger fastened 
to the wire. The bell being at one end of this wire, the 
other is fastened to a spring upon the wall at the other, 
which keeps the wire tense. This arrangement enables the 


14 


bar-keeper at all times to know if a call be neglected. 
When the servant takes the article called for to the room, 
he pushes the weight there to the bottom of the rabbit, 
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which restores the one at the bar to the position for ““ in.” 


A small bell giving the tone of D in concert pitch is loud 
enough for the largest house. Thie stroke of tlie bell gives 
notice that a call is made, and the display of the weight 
below the screen attracts the eye, aud shows from which 
room it is by the number. The bell trigger is so located as 
not to draw the wire till the pointer has passed the word 
out, so that for a movement from in to out, and vice versa, 
no notice is given, because not ۰۸ 

A smaller sized wire than No. 17 will be found more 
convenient where chain of proportionate size can be had. 
Weight enough to spring js bell must be preserved in 
any reduction of size. 


GENERAL ExPLANATION. 


The pointer p is simply a piece of sheet brass or other 
metal fastened across the face of the weight D, and pro- 
jectiug on the side next the dial half an inch, the end bein 
filed to a point. It may be cast with the weight and filed 
into ۰ 

The chaiu forlong distances and very exact operations 
should be the same in structure as the internal chain of a 
watch. The bell chain used by bell-hangers is of a quality 
suitable for this use. The Got q should have a square 
groove adapted to this form of chain. The common round - 
link wire chain with the round grooved pulley serves very 
well for ordinary purposes. For elegant work where the 
pulley is exposed to view, asin a parlor, the main spring 
of a watch, which moves with great ease and without noise, 
is preferable to the chain. An order may be given without 
the notice of any one present. 

The dial for hotel purposes may be a thick paper covered, 
after being imprinted with a coat of varnish and put on 
to the wood with glue or paste. 

The zero point serves to correct any contrgction or elong- 
ation of the wire, thus. The operator at one end of an ex- 
tended line, immediately after moving so as to strike the 
bell of his correspondent, sets his pointer at zero; the latter, 
if he find any variation, slides his dial so as to bring his 
zero under the pointer. Having done this, he moves his 
weight either up or down, and returns his pointer to zero, 
which proves his accuracy to the other and gives notice 
that he is ready. In the alphabetical dial it is used to di- 
vide words, the reader . at this notation. Two 
successive notations indicate a conclusion of the communi- 
cation made. The sliding dial, as represented in Figure 3, 
viz., consists of a thin board or piece of sheet iron. The 
edges confined in a rabbet above and below. 
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The screen ¢ is a material of the same sort, and is of the 
same size except in length, which is double that of the 
dial. The aperture r is a mortise cut from the upper to ti 
lower edge or nearly, of ¢; through this mortise or aper- 
ture the several columns of words, figures or letters appear 
in alphabetical or other succession as they are moved back 
and forward in a horizontal direction. 

The sliding horizontal dial s, moved by a catch on the 
wire, is of the same material and structure excepting as to 
the words or letters inscribed upon it, which are in the 
horizontal order, and in this form no screen is used in front. 
In the wire line immediately in front of the sliding dial 
here referred to a piece of sheet copper « or other thin 
substance should be inserted, and the pointer p attached to 
this. The openings in the rings being accommodated to 
the width of this, which should be about an inch, preserves 
the pointer in a parallel position to the dial. 

In situations of great exposure to alternating tempera- 
tures rods or filaments of wood may be substituted for the 
wires. 

In the double, triple or any greater number of wires in 
which the sliding plate with columns of words is used the 
variation of the wire which moves the plates is corrected to 
the zero point on the alphabetical dial, in which case the 
alteration is made by a screw 5’ in the top of the weight 
D’, Fig. 5. This may be secured by the common rag wheel 
and dog. 

Where horizontal dials are placed along a line, as shown 
at S, Fig. 3, bis catches may be fixed upon the wire and the 
dial be made in the sliding form, so that by placing a rul- 
ing point at each end the action of the wire itself moved 
at the end of the line where the permanent dial is, with 
two corresponding zero points, will regulate the dial with- 
out the assistance of any person. In the same manner the 
dial at one terminus of any line may be regulated from the 
other without concerted action of persons. 

Thus: Place two ruling points upon the vertical dial, 
one an inch above, the other an inch below the column of 
words. 'The framework, being constructed to stop the 
weight with the pointer at these ruling points, admits of 
vibration from point to point, and no more. "The wire at 
the other end passing through rings attached to a sliding 
horizontal dial, with a catch on the inside of the rings ad- 
mitting of the same vibration, draws the dial by means of 
the catch to its proper relative position. 

What I claim as my invention, and desire to secure by 
Letters Patent, is the use of a wire or other movable me- 
dium extended from one place to another, together with 
movable dials, alterative contrivances hereinbefore described 
or alluded to, by which corresponding notations are made 
at the same time on the dials at the termini of the line by 
means of words, figures, letters, signs or emblems written 
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thereon at equal spaces, so that the moving of the wire or 
other medium an allotted space ix made to produce accurate, 
Mtelligible and coincident indications at the extremities, 
comprising under this principle the different modifications 
set forth in these specifications by which combined move- 
ments of two or more media are.made to result in definite 
indications of fact, locality or idea, 

I claim, too, as original with me the several systems de- 
tailed in these specifications by which the eye and ear both 
are notified of a call or other movement. 

Also, the system herein set forth by which one bell is 
made to serve for a number of rooms in a hotel or other 
establishment. 

Also, the system herein set forth by which light 18 pro- 
duced and extinguished at any given point by the movement 
of a wire or other medium. 


SAM"L FREW. 
Witnesses: 
E. Dowsing, JR. 


CLEM'T T. Coorer. 


Ex'd.—4A. E. B. 
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SAMUEL F. B. MORSE, POUGHKEEPSIE, 
NEW YORK. 


Letters Patent No, 4453, 


DATED 11th APL., 1846. 


REISSUED, No. 118, DATED JUNE 
13, 1848. 


Be it known, that I, Samver F. B. Morsk, now of Pough- 
keepsie in Dutchess County in the State of New York, have 
invented a new and useful improvement in the Electro-Mag- 
netic Telegraph, and 1 do hereby declare that the following 
is a full, seas and exact description of the object, construc- 
tion and operation thereof, reference being had to the ac- 
companying drawings, and making part of the same. 


OBJECT OF THE INVENTION. 


The original and final object of all telegraphing is THE 
COMMUNICATION OF INTELLIGENCE AT A DISTANCE BY SIGNS 
OR SIGNALS. Various modes of telegraphing, or making 
signs or signals at a distance, have for ages been in use. 
The signs employed heretofore have had one quality in 
common. They are evanescent, shown or heard a moment, 
and leaving no trace of their having existed. The various 
modes of these evanescent signs have been by beacon fires 
of different characters, by flugs, by balls, by reports of fire- 
arms, by bells heard from a distant position, by movable 
arms from posts, dec. 

I do not, therefore, claim to be the inventor of telegraphs 
EE The electric telegraph is a more recent kind of 
telegraph proposed within the last century, but no practi- 
cal plan was devised until about sixteen years ago. Its 
distinguishing feature is the employment of electricity to 
effect the same general result of communicating intelligence 
at a distance by signs or signals. 

The various modes of accomplishing this end by electri- 
city, have been the employment of common or machine 
electricity, as early as.1787, to show an evanescent sign by 
the diveryence of pith balls. 
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The employment of common machine electricity in 1794 
to show an evanescent sign by ¿he electric spark. 

The employment of voltaic electricity in 1809 to show an 
evanescent sign by the evolutions of gas bubbles decomposed 
from a solution in a vessel of transparent glass. 

The employment of voltaic electricity in the production 
of temporary magnetism, in 1820, to show an evanescent 
sign by deflecting a magnet or compass needle. 

The result contemplated from all these electric tele- 
graphs was the production of evanescent signs or sig- 
nals only. 

I do not, therefore, claim to have first applied electricity 
to telegraphing for the purpose of showing evanescent 
signs or signals. The original and final object of my tele- 
graph is to imprint characters at any distance as signals 

For intelligence, its object is to mark or impress them in a 
permanent manner. 

To attain this end I have applied electricity in two dis- 
tinct ways: 


Ist. I have applied, by a novel process, the motive power 
of electro-magnetism, or magnetism produced by electricity, 
to operate machinery for printing signals at any distance. 

2d. I have applied the chemical effects of electricity to 
print signals at any distance. | 

The apparatus or machine with which I make or imprint 
signs or letters for telegraphic purposes at a distance I thus 
describe, viz. : 


1st. The machinery at the transmitting terminus. 

2d. The machinery at the receiving or recording termi- 
nus. 

3d. The arrangement of circuits or conductors, consisting 
of the main circuit and local circuit or circuits, connecting 
the machinery at both termini. 


1st. The machinery at the transmitting terminus consists 
of the key or correspondent N. See Sheet III., Fig. ۰ 

The part N is of wood, or some convenient non-conduct- 
ing substance. 3 is a spring or lever of metal, fastened 
upon N at one end and terminating at the other in و‎ knot 
or hammer t, faced with platinum; «is a metallic anvil, 
also faced with platinum. Parte of the electric conductor 
terminate at the key, the one part at the anvil wand the 
other at the hammer , in such a way that the only part 
broken of the entire circuit is between the points + and t. 
The object of the key is to close and break the circuit. 

2d. The machinery at the receiving terminus consists of 
the receiving magnet. See Fig. 4, Sheet II. | 

H H are the coils or helices of the magnet, being part of 
the main circuit of conductors. 

KK, sce Figs. 4 and 5, Sheets II. and III., represent the 
iron of the electro-magnet in a form to enable me to enlarge 
the coils or helices without separating to an inconvenient 
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distance the poles LL from each other. K K represent 73 
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the upper and lower portions of the magnet which are with- 
out the coils, and one of which unites the two portions of 
the magnet within the coils, forming one piece with them. 

The other bar is united at one end to this piece by a 
screw at r, and runs divergent from the position of the 
other bar in such a manner as to bring the two poles L L 
near each other, but not in contact. This arrangement 
admits of coils of any desired size to form the helices of a 
- magnet without requiring any increase in the size of the 
armature, thus allowing to the armature a quicker vibration 
and a more delicate adjustment. 

The special object of the receiving magnet is to close and 
break at a distance another circuit called a local circuit, in 
which local circuit is a magnet and battery, or their equiv- 
alents, for the production of the power necessary to mark 
or imprint characters. 

S is the armature of the receiving magnet affixed to the 
metallic lever T supported by the metal standard P, which 
. is attached to a wooden frame or other non-conducting sub- 
stance M. J is a spring so attached to the lever T as to 
withdraw the armature S from the poles L L of the magnet 
when the magnetic force is withdrawn, the other extremity 
of the spring being so attached to a thumb screw 4 as to 
be adjusted to any desired degree of strength or delicacy. 
I is a stop (being a screw with a head) to regulate, in con- 
nection with another metallic screw y, the limits of motion 
of the lever T. The screw y has its end 20 faced with plat- 
inum in order to form better contact with the platinum 
point or surface v on the lever T. On the proper adjust- 
ment of their two screws I and y depends the efficiency of 
the receiving magnet. 

The limits of motion should be such that when the mag- 
net is charged the point v should come in contact with the 
point zc, but the surface of the armature should not touch 
the surface of the poles of the magnet, and when the mag- 
net is not charged the armature should not be withdrawn 
by the spring j beyond the sphere of the magnetic attraction. 

Tux REGISTER consists of a series of wheels and pinions, 
and its object is to regulate the movement of paper or 
other material upon which to imprint telegraphic charac- 
ters, A A, e e, Sheet L, IL, Figs. 1 and 3. 

The platform of wood or other convenient material upon 
which the , machinery is erected, B D, &c. The standards 
for the reel of paper, and C, the reel of paper upon which is 
to be imprinted the telegraphic characters; D, one form of 
the arrangement of the wheels and pinions of the register. 
d e, rollers for drawing the paper in contact with the pen 
or marking roller 2, seen also on Sheet III., Fig. 10, Sheet 
IL, Fig. 3. E, the helices or coils and magnet of the register. 
F, pen lever and armature of the magnet attached ; 5, 6, are 
Stops, being thumb screws attached to some convenient 
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77 fixed part of the machinery for limiting the motion of lever 


F, to which is affixed both the armature of the magnet E 
and the pen point or points ۰ 

The stops 5 arrests the movement of the armature as it 
moves towards, and stops 6, as it recedes from (by the ac- 
tion of the spring 7) the poles of the magnet, according as 
magnetism exists or ceases. The spring 7 so operates on 


the lever F as to be antagonistic to the attractive power of 


the electro-magnet E, not so strong as successfully to resist 
the magnetic power when excited, but strong enough when 


the magnetic power ceases, to bring the armature back. 


quickly. 

The armature in its movements should not be allowed to 
touch the face of the magnet, nor should the point or points 
g (of which there may be one or more at pleasure) be al- 
lowed to touch the bottom of the groove or grooves of the 
roller 2, 

The pen point or points, if they are screws, aid in an ex- 
act adjustment of the pen lever. 

The frame D contains the train of wheels, whose motion 


is caused by the weight d or its equivalent. Connected 


with this train of wheels is— 

The SerF-STOPPING Apparatus G G’, which consists of: 
a friction wheel or brake wheel 7 2 of any suitable material, 
as wood, cork, &c., which should be fixed upon any con- 
venient part of the fly-wheel shaft or the swiftest, or one 
of the swiftest, in the train. Another shaft G has at one 
extremity a pulley wheel connected by a small cord with 
another pulley wheel G“ fixed upon the shaft of the barrel 
b. The diameter of the pulley wheel G is greater than 
that of G“. Attached to and forming a part of the shaft of 
G is a small arm or brake & of metal or other suitable ma- 
terial, so formed as to come in contact with the friction 
wheel 77. A light rod of wire m, secured at one extremity 
to and dropped from the pen lever F, has the other ex- 
tremity with a screw thread cut upon it, which rod passes 
freely through an opening in the brake A. A nut fitting 
the screw keeps the rod from passing back through the 
opening, and at the same time serves to adjust and regulate 
the movement of the brake. The object of the Sedf-stop- 
ping Apparatus is to enable the operator to put in action 
or to arrest at pleasure the movements of the distant reg- 
ister, 

The PAPER ROLLERS d, e and 2, Fig. 10, Sheet III., are 
so connected with the train of wheels that the paper drawn 
from the recls by passing between d and e is made to be in 
contact with the grooved cylinder 2. The roller e is kept 
in contact with d by the forked spring in Fig. 10 bearing 
upon the ends of the journals, and regulated in its strength 
by the thumb-screws 8 and 9. The bearing or sockets for 
the ends of the shafts of e are not circular, but are slots to 
allow of a slight movement in a direction with and against 
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the force of the spring, 80 that the spring shall act with 81 
proper power, tending to keep the cylinder c in contact 
with d. 


Tue Circuits oF CONDUCTORS. 


A circuit is a continuous connection by a good conductor 
between and üniting the two poles of a battery, or any 

generator of electricity. 
use in my arrangement for imprinting signals two com- 
binations of circuits in connection with the receiving magnet 
or its equivalent. ۱ 

The first combination consists of two or more single cir- 
cuits consecutively arranged, each having a battery and re- 
ceiving magnet or their equivalents, the second circuit being 82 
dependent on the first circuit, and the third on the second, 
and the fourth on the third, and so ud infinitum like links 
of a chain, 

In this combination of circuits the entire line is depend- 
ent on the entirety of each single circuit of the whole series. 

The second combination consists of one main single cir- 
euit containing in it any number of receiving magnets or 
their equivalents, the helices of which are successively and 
continuously connected. Each receiving magnet or its 
equivalent eloses and breaks an independent second cir- 
cuit, which is no part of the main line, nor is the main line 
influenced in its action by the derangement of any one or 
all of the-local or secondary circuits. Both combinations 83 
of circuits may be insulated upon posts, or otherwise, to any 
distances throughout a country. 

These two combinations of circuits are illustrated by 
Figs. 8 and 9, Sheet IV. 


EXAMPLE ISI. 


The first link has a battery G from the pole P; the cir- 
cuit connects the anvil D of akey or correspondent where it 
terminates. From E it again commences and passes through 
F, continues to the plate C in the earth; thence through 
the earth to plate B, and then through the helices of the 
magnet A, terminating at the other pole N of the battery. 84 
At the key F, E, D, is the only Du of the circuit broken, 
to wit, between E and D, when E is pressed down so as to 
touch D, the circuit is clesed and the magnetic influence 
from the battery G, operating on A, the lever F’ E’ D’ of 
the second link is brought. down, D' and E' are connected 
(the only broken parts of the second circuit similarly ar- 
ranged as the first), and the battery G’ operates the helices 
of the magnet A', connected with another lever, and so on 
to a third link indefinitely. 


EXAMPLE 2D, Fie. 9. 


From one pole of the main battery M the conductor pro- 
ceeds to the key P, where it isinterrupted (as in the key F, 
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E, D of the previous ul) and thence proceeds to the 
plate K in the earth, passing through the eartlı to the plate 
L at the other terminus. From L it passes to a similar key 
R, thence through the helices of recording magnet O to an 
intermediate key Q, thence through the helices of recording 
magnet N, and so completing the circuit at the other pole 
of the battery M. The local circuits are without the main 
ling. When not in use the keys P Q and R are kept closed, 


so that wherever there is a key upon the line an operator ` 


can command the whole line by breaking and closing cir- 
cuit with the key at his station. Each key operates every 
receiving magnet on the line N and O; both operate when 
either of the See P Q or R is made to close and break the 
circuit. When the main circuit is closed the magnetism at 
N and O operates the local lever or key which connects 
the local circuit, having the local battery S and the register 
magnet T in the local circuit, causing the lines operated 
by T to mark the characters on the paper at U. l 

In the Example 1st the receiving magnet propagates the 
magnetic impulse from circuit to circuit on consecutive 
and mutually dependent circuits; in Example 2d it is 
propagated from a main circuit simultaneously to inde- 
pendent circuits. 


CONNECTION OF THE OTHER Parts or THE MACHINERY 
WITH THE CIRCUITS. 


O, Sheet IL, Fig. 3, is the main battery from one pole, of 
which the main conductor n proceeds to the plate Q“ in the 
earth; from thence it passes in the direction of the arrow 
to the plate Q; thence to the key N, where it terminates 
at L Commencing again at «, it proceeds to the helices of 
the magnet K K and back to the other pole of the bat- 
O. e 

is the local battery from one pole, of which the con- 
ductor X X X of the local circuit proceeds to the screw y 
and to the point w, where it terminates; commencing at V 
on the lever T, it passes through the metal standard P to the 
screw z ; from thence through the helices of the register 
magnet E, and thence back to the other pole of the battery 
R. Having thus described the object and construction of 
my invention and the connection of the different parts of 
the machinery with each other, I will now describe the 
operation of the system combined as a whole. 

The register D is at rest and the weight prevented from 
acting and moig the clock-work by the pressure or fric- 
tion of the brake & upon the brake wheel û, the brake being 
kept in contact with the brake wheel by the power of the 
weight itself. Now, when the key or correspondent N is 
pressed down so that the metallie hammer £ shall strike the 
anvil رم‎ this being the only part of the main circuit that is 
interrupted or broken, the circuit of conductors from the 
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two poles of the main battery O are by this act connected, 
and the electricity from the battery freely passed through 
the entire circuit n n n, imparting magnetic power to the 
helices II H of the recording magnet K K. 

The armature S on the metallic lever T is now attracted 
by the poles L I, and v w, the only parts of the local circuit 
broken are brought together, closing the local circuit X X X 
of the local battery R, which instantly imparte magnetic 
power to the register magnet E to strike the point or peu 
y against the paper. : ١ 

The rising of the lever F has suddenly raised the brake 
k, by means of the rod m, from the brake wheel ¿, so that 
now the weight a is permitted to move the whole train. 

The rollers 7 e commence drawing the paper in regular 
time from the paper reel C. If the key which has been 
pressed down is now released and the circuit broken, the 
lever F falls, the power being gone that held it. 

But when it falls, the lower end of the brake rod having 
free play through the opening in the brake lever, does not 
in its descent take down the brake, but leaves it to the 


slow action of the clock-work gradually to bring it down’ 


into contact again with the brake wheel while closing and 
breaking the circuit. Therefore, for imprinting the charac- 
ters the machine keeps in movement, for every rising of the 
lever F in the act of writing or imprinting prevents 
the brake lever from descending and coming in contact 
with the brake wheel, for the cord which connects 
G with G’ slips upon the smallest wheel G’ from the quick- 
ness of the action of the lever, but when the circuit remains 
broken for a short time, the lever F having fallen, there is 
now no more obstacle to the brake lever E in slowly descend- 
ing by the action of the machinery till it comes in contact 
with the brake wheel ¿ and thus arrests all motion. 

In this manner, by the apparatus, or. machine, or combi- 
nation of machinery above described, I am enabled, stand- 
ing at any one station, to mark or imprint signs or signals 
at any other station, however distant, and by a combination 
of these machines by means of electro-magnetism, all being 
in order, I can, at the same instant, by pressure upon one 


key, mark or imprint the same signs or signals at any num-. 


ber of points throughout the American Continent. This 
machine I call THE KLEcTRO-MAGNETIC TELEGRAPH. 


Claims. 


First: What I claim as my invention, and desire to se- 
cure by Letters Patent, is the employment in a main tele- 
graphic circuit of a device or contrivance called the Receiv- 
ing Magnet, in combination with a short, local, independent 
circuit or circuits, each having a register and register mag- 
net, or other magnetic contrivances for registering, and 
sustaining such a relation to the register magnet or other 
magnetic contrivances for registering, and to the length of 
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circuit of telegraphic line, as will enable me to obtain, with 
the aid of a main galvanic battery and circuit, and the in- 
tervention of a local battery and local circuit, such motion 
or power for registering as could not be obtained otherwise 
without the use of a much larger galvanic battery, if at all. 


Second: 1 also claim as my invention the combination of 
the apparatus called The Self-stopping Apparatus, connected 
with the clock-work of the register, for setting said register 


in action, and stopping if, with the pen lever F, as herein 
described. 


Third: 1 also claim as my invention the combination of 
the point or points of the pen and pen lever, or its equiva- 
lent, with the ground roller or other equivalent device over 
which the paper or other material suitable for marking 
upon may be made to pass for the purpose of receiving the 
impression of the characters, by which means 1 am enabled 
to mark or print signs or 9 85 upon paper or other fabric 
by indentation, thus dispensing with the use of coloring 
matter for marking, as specified in my Letters Patent of 
January 15, 1846. 


SAML F. B. MORSE. 


Witnesses : 


GEO. Woop. 
J. Thomas CLARK. 


Ex'd.—A, E. B. 
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SAML. F. 8. MORSE, POUGHKEEPSIE, 
۱ N. Y. 


Letters Patent No. 1647, 


DATED 20th JUNE, 1840. 
REISSUED JUNE 13th, 1843, No. 117. 


To all to whom these presents shall come : 


Be it known that I, Sauter F. B. Morse, now of Pough- 
keepsie, in the County of Dutchess in the State of New 
York, have invented a new and useful apparatus for and a 
system of transmitting intelligence between distant points 
by means of electro-magnetism, which puts in motion ma- 
chinery for producing sounds or signs, and recording said 
signs upon paper or other suitable material, which inven- 
tion I denominate the American Electro-Magnetic Tele- 
graph, and that the following is a full, clear and exact de- 
scription of the principle or character thereof which distin- 
guishes it from all other telegraphs previously known, and 
of the manner of making and constructing said apparatus 
and applying said system, reference being had to the accom- 
panying drawings making part of this specification, in 
which Examples 1, 2 and 3 show my system of signals con- 
sisting of a combination of dots and spaces, and of dots, 
spaces and horizontal lines, intended to represent—Exam- 
ple 1, signs for numerals; Example 2, signs for compound 
numerals ; Example 3, signs for letters; all which signs 
may also represent words or sentences. 

xamples 4, 5 and 6 are specimens of the form of type 
used for regulating the imprinting of the signs, 

Example 7 is the type rule. ° 

Example 8, apparatus for connecting and breaking the 
electrical or galvanic circuit. 

Example 10, Fig. 1, is a perspective view of the register- 
Mie apparans 

ig. 2, a top plan. 
Fig. 3, a side elevation of the train of wheels moving 
the paper and regulating its motion. 

Fig. 4, a sectional elevation of the registering lever, and 
parts appended thereto. 

Fig. 5, alarm apparatus. 

| e 
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Example 11 is a diagram showing the relative positions 
of the different parts of an approved form of apparatus, 
including a combination of circuits. ۱ 

Prior to my first application for a patent it had been 
essayed to use the currents of electricity or galvanism for 
telegraphic purposes, either by decomposition or the action 
or exercise of the deflective force of a current upon a 
magnetized bar or needle, which decomposition or deflec- 
tion required to be noted by ocular inspection at the in- 
stant the sign was made. By my invention the intelligence 
can be tranemitted and imprinted on paper or other 
suitable substance without requiring the aid of any person 
at the station to which the communication is transmitted, 
so as to be read at any time thereafter. My apparatus for 
this purpose consists of two principal parts or combina- 
tions. 

The first part consists of a galvanic battery, or any known 
generator of galvanism or electricity, a galvanic or electric 
circuit, composed of any known conductors of electricity, 
a port rule and signal lever, or other contrivance, for closing 
and breaking the circuit, all in combination with an electro- 
magnet or device, by which the motive power of the electric 
or galvanic current, which I call electro-magnetisi, may be 
developed and applied to give motion to other machinery 
for the purpose of marking or imprinting intelligible 
characters, signs or letters at any distances, the conductors 
may be suspended in the air upon ports or otherwise, or 
buried in the ground, being always well insulated at the 
ports or in the ground. 

This combination is illustrated in the annexed drawings 
in Example 11, Figure 2, where D indicates the battery ; 
a a the circuit; E the port rule; B the signal lever, and 0 
the electro-magnet. The new parts and the operation of 
this portion of my apparatus I thus further describe, viz.: 
At any convenient point in the circuit (generally near the 
generator) a break 18 made in the conductor, and the two 
ends thereof are immersed in mercury cups, as shown in 
the drawings at E E, Fig. 1, Example 8. To connect the 
circuit 1 employ an inverted V formed piece of metal, or 
other proper connector, A, suspended over the mercury 
cups E E, on the end of a horizontal lever, denominated in 
said drawing the “ Signal Lever," whose fulcrum is at d, 
so that when the connector A is dipped into the cups the 
circuit is completed. Between the fulerum and connector 
A there is affixed to the under side of the lever, and pro- 
jecting downward, a triangular tooth b, which bears on the 
upper surface of the types about to be described, and is 
raised or lowered by them. "The lever may be counterbal- 
anced by a weight or its equivalent, as at C, to make it 
more easily. The types are composed of flat, straight 
stripes of metal, as shown in Examples 4 and 5 of the 
drawings hereunto annexed, having their upper edges in- 
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dented to suit the character to be represented, and which 
will be hereinafter more fully set forth in the description 
of the operation of the machine. The indentations are 
made of sufficient depth to allow the connector A to be 
plunged into the mercury cups, and the highest surface 
raises it from them. It is obvious that the forms of the 
upper surface of the types may be reversed and the cog 5 
placed on the other side of the fulcrum, and the same effect 
would be produced. The types are set up and confined in 


a rule to form any required sentences in one long line; thisg 


rule, denominated in the drawing Example 8 a type rule, 
has on its under side a rack that gears into a pinion x on a 
shaft under the grooved railways D, of common construc- 
tion, on which said rule slides, and is directed under the 
cog b on the lever. The types are advanced at a regular 
speed by the application of any convenient power to the 
pinion z, and bring the notches, or raised and depressed 
parts, successively under the cog 6. 

The mercury cups may be dispensed with, and any other 
convenient metallic contact be made to accomplish the like 
end, and the closing and breaking of the circuit may be 
effected by applying the hand or any other machinery to 
the signal lever, or by any other mode adapted to the same 
end. The closing of the circuit by the depression of the 
signal lever causes the electric current to run upon the 
circuit d d, Ex. 11, Fig. 2, and through the helices of the 
electro-magnet C which is thus charged with power to 
move any machinery which may be connected with it in a 
proper manner. 

he second part of my invention consists of a register 
for recording the characters, signs or letters transmitted 
from any distance, and is composed of the following parts 
in combination, viz.: A bent lever A as shown most dis- 
tinctly in Example 10, Fig. 4. To one arm of this lever 
there is attached one or more pencils, fountain pens, or 
other suitable marking instruments B, directly under which 
is placed a suitable cylinder D, over which the paper 
passes on which the markings for signs are made. 

The cylinder turns on its axis and is connected Ki 2 
train of Wheels and pinions, with a barrel m, Fig. 3, Ex- 
ample 10, of common construction, which is driven by a 
weight and cord wound therem, and also with a fly K of 
same Fig., which regulates its motion. To the other arm 
of the lever (which is also an armature) is affixed a spiral 
spring 2, as seen in Example 10, Figs. 1 and 4. 

Near the cylinder D a reel or spool © is placed on which 
a strip of paper or other markable SCHER is wound, the 
end of which is carried over the cylinder D and is confined 
therein by means of two tapes and endless bands or their 
equivalents, one at each edge, which passes around two 
pulleys 5 b, one on each side of cylinder D. This is 
clearly represented in Figs. 2 and 4, Example 10. The 
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clock-work is kept at-rest by a detent y, in contact with 
the flywheel & in Fig. 3, and connected with the lever as 
shown in Fig. 5. 

‘To the register may be attached an alarm bell as shown 
in Example 10, Fig. 5, the machinery for striking which 
may be variously modified and therefore need not be de- 
seribed. The register or second part of my invention is 
operated upon by the first part in the following manner, 
viz.: the short end of the pen lever in the second part, as 
seen in Example 20, Fig. 4, is an armature f which is 
brought in proximity to the electro-magnet C in the cir- 
cuits d d as shown in Example 11, Fig. 2, and in Example 
10, Fig. 4. The electro-magnet C, being charged by clos- 
ing the circuits, attracts the armature, bringing it nearly in 
contact, thus imparting a movement to the lever A. By 
this movement of the lever the detent, Fig. 5, Example 10, 
is removed from the flywheel and the clock-work begins to 
move, carrying the paper over the cylinder D, and at the 
same time the fountain pen, pencil or other marking instru- 
ment is by the action of the lever set in motion. The cir- 
cuit being broken the lever is brought back to 1ts position 
by the spiral spring i, and by the closing and breaking of 
the circuit more or less rapidly, dots and spaces and marks 
of any required length are made upon the paper and in 
any required combinations. 

Ty system of characters consists of dots, spaces and 
lines variously combined to form letters and other charac- 
ters, a specimen of which is represented in Examples 1, 2 


and 3. 


To make a dot, a notch or indentation is required in the 
oe into which the cog or tooth on the “signal lever" 
will fall and instantly rise from as the types move onward, 
and when a line is to be formed on the paper at the regis- 
ter as a sign the notch in the type is extended so that the 
lever will remain down fora space of time sufficient to 
make the line required. The alarm bell shown at A, Ex- 
ample 10, Fig. 5, may be struck by means of a hammer 
actuated by a supplementary electro-magnet placed in the 
same circuit as that first named. Any convenient number 
of registers and registering stations may be cofinected with 
the same circuit, all constructed and operating as above 
described. 

To extend more effectually the communication by my 
apparatus I adopt the following arrangement, whereby I 
can use any number of additional batteries or generators of 
electricity, and by-which I can connect progressively “any 
number of consecutive circuits, viz.: I place at any point 
in the first circuit an electro-magnet, and opposite its poles 
I place an armature on a lever like that described for regis- 
tering ; but instead of using the said lever to inark with, I 
use it to close and break a second circuit precisely as the 
signal lever is used to close and break the first circuit. The 
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second circuit has an independent battery, and may be 113 
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used to work a register or other apparatus of registering, 
or to close and break a third circuit, or both ; and thus, by 
a combination of circuits, the requisite power can be ob- 
tained at any distanees «d infinitum. This combination is 
shown in Example 11, Fig. 1. 

It will be observed that my vocabulary system of signs 
or secret writing by cypher can be conveniently used in 
communicating by this telegraph, and any mode of closing 


and breaking a circuit may be adopted, the object being to 


do so at the proper intervals. 


Claims. 


First: Having thus fully described my invention, I 
wish it to be understood that 1 do not claim the use of the 
galvanic current or currents of electricity for the purpose 
of Kees A communications generally ; but what I 
specially claim as my invention and improvement is, mak- 
ing use of the motive power of magnetism when dev eloped 
by the action of such current or currents, substantially as 
get forth in the foregoing description of the first principal 
part of my invention as means of operating or giv ing mo- 
tion to machinery, which may be used to imprint signals 
upon paper or other suitable material, or to produce sounds 
in any desired manner for.the purpose of telegraphic com- 
munication at any distances. 

The only ways in which the galvanic current had been 
proposed to be used prior to my invention and improve- 
ment were by bubbles resulting from decomposition, and 
the action or exercise of electrical power upon a magnet- 
ized bar or needle, and the bubbles and the deflections of 
the needles thus produced were the subjects of inspection 
and had no power, or were not applied to record the com- 
munication. I therefore characterize my invention as the 
first Recording or Printing Telegraph by means of electro- 
magnetism. 

There are various known modes of producing motions 
by electro-magnetism, but none of these had been applied 
prior to my invention "and improvement to actuate or give 
motion to printing or recording machinery, which is the 
chief point of my invention and improvement. 


Second : I also claim as my invention and improvement 
the employment of the machinery called the register or 
recording instrument, composed of the train of clock 
wheels, cylinders and other apparatus, or their equivalent, 
for moving the material upon which the characters are to 
be imprinted, and for improving said characters substan- 
tially as set forth in the foregoing description of the second 
principal part of my invention. 


Third: Y also claim as my invention and improvement 
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117 the combination of machinery herein described, consisting 


of the generator of electricity, the circuit of conductors, 
the contrivance for closing and breaking the circuits, the 
electro-magnet, the pen or contrivance for marking, and 
the machinery for sustaining and moving the paper, all to- 
gether constituting one apparatus or telegraphic mavhine, 
which I denominate the American Electro-maynetie Tele- 
graph, 


Fourth: 1 also claim as my invention the combination 
of two or more galvanic or electric circuits with independ- 
ent batteries, substantially by the means herein described, 
for the purpose of obviating the diminished force of electro- 
magnetism in long circuits, and enabling me to command 
sufficient power to put in motion registering or recording 
machinery at any distance. 


Fifth I claim as my invention the system of signs, con- 
sisting of dots and spaces, and of dots, spaces and hori- 
zontal lines for numerals, letters, words or sentences, sub- 
stantially as herein set forth and illustrated, for telegraphic 
purposes, 


Sixth : I also claim as my invention the system of signs, 
consisting of dots and spaces, and of dots, spaces and hori- 
zontal lines, substantially as herein se; forth and illustrated, 
in combination with machinery for recording them as sig- 
nals for telegraphic purposes. 


Seventh: I also claim as my invention the types or their 
equivalent and the type rule and port rule, in combination 
with the signal lever or its equivalent as herein described, 
for the purpose of closing and breaking the circuit of gal- 
vanic or electric conductors. 


Eighth: I do not propose to limit myself to the specific 
machinery or parts of machinery described in the foregoing 
specification and claims, the essence of my invention being 
the use of the motive power of the electric.or galvanic cur- 
rent which I call eleetro-magnetism, however developed, 
for marking or printing intelligible characters, signs or let- 
ters at any distance, being a new application of that power 
of which Í claim to be the first inventor or discoverer. 


SAM'L F. B. MORSE. 
Witnesses: 


Gro, Woon, 
T. READ BAILEY. 


Ex'd.— A. E. B. 
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EDWARD R. ROE, SHAWNEETOWN, | 


ILLINOIS. 
Letters Patent No, 5612, 
DATED MAY 30th, 1848. 


To all whom it may concern : 


Be it known that I, EpDpwARD R. Rog, of Shawneetown, 
in the County of Gallatin and State of Illinois, have in- 
vented a new Machine for Operating, Working or Manipu- 
lating a Morse’s Electro-Magnetic Telegraph, and other 
telegraph of a similar character. And I do hereby declare 
that the following is a full and exact description thereof ; 
the schedule and accompanying drawings referred to in this 
specification being a part of the same, I do hereby declare 
that : 

Figure deis a perspective view of the “ Manipulator.” 

Fig. IL isa side view of the part called “ Traverser.” 

Fig. IIL is a side elevation of some specimens of the 
PT 

ig. IV. is a view of the “ Wand" detached from the 
socket. , 

Fig. V. is a perpendicular section seen end wise. 

The description of Morse's American Telegraph“ re- 
ferred to in this specification may be found on file in the 
Patent Office. (Reissue No. 79. 

My invention consists of (1st) movable metallic types as 
conductors of electricity or galvanism; (2d) a metallic type 
bed, upon which they are to rest (which is also movable to 
and fro, somewhat in the manner of a common printing 
press); and (3d) a movable wand, which 15 also a conduc- 
tor and is made to traverse the face of the types, 1 8 


making, continuing or breaking the galvanic circuit, accord- 


ing to the forms of the types 

To enable others skilled in the art to make and use my 
invention, I will proceed to describe its construction and 
operation. I construct a frame of wood or other suitable 
material (see accompanying drawing A) in any form which 
will furnish support and connexion to the parts of the ma- 
chine about to be described. In this frame plays the type 
bed (B), consisting of a flat metallic floor surrounded by 
perpendicular edges (E E) sufficiently high to support the 
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types in an upright position, or to keep the form in 


place when the types are locked up in a chase and. 


placed upon the type bed. Upon the sides of the 
type bed are tongues, which move in grooves (F F) in 
the supporti ng frame. The whole, when in operation, is 
moved to and fro by a crank (G) and roller (H) attached 
to it by straps in the manner of a common printing press. 
A large machine 1 would make still more similar to a 
printing press by having the bed (13) move on railways 
instead of tongues, working in grooves. The types which 
I use consist of flat pieces of metal of equal height and 
thickness, to be more particularly described below (a, 5, 
c, d, e, F). They are set upon the type bed in a series of 
long lines, running lengthwise of the same, and separated 
by “leads” in the manner common to ordinary printing 
types, and they are to be secured there in the same man- 
ner as ordinary types are, by “ wedges” and “koins.” The 
arrangement of the types, when on the “bed,” is such, 
however, that they succeed each other—first, from le oft to 
right, and next, from right to left, in alternate lines, the 
object of which will be shown hereafter. Projecting up- 
ward from the middle, one on each side of the frame (A), 
are two pieces, framed into the same (marked I I), which 
support an angular or ovoidal metallic % (J), which passes 
from one to the other some distance above the type bed. 
On this bar (J) moves the traverser (see sectional drawing, 
Figure IL). The traverser consists of a metallic “body” 

(sectional drawings, Fig. IL, y), having an 5 through 
it in form corresponding with the bar (J) which passes 
through it, and upon which it plays. From this“ body,” 

and being a portion of the same, projects downwards a 
tube or pocket (Fig. II., A), in which plays the“ wand” (Fig. 
IV.). The wand IV. is made of glass, ivory or any imper- 
A eonductor, and is made to slide easily within the 
socket (A). Its upper portion within the socket is smaller 
than its lower one, and is surrounded by a spiral spring (J) 
of elastic wire, which tends to foree the wand from the 
socket. In the side of the ۵ (A) is a narrow slit 
o (Fig. IL), in which plays a small pin (4) pro- 
jecting from the wand within, and adjusting the 
distanee to which it is expelled from the socket by the 
spring within. The lower end of the wand requires a par- 

ticular description. It projects some distance without the 
socket ; it is reduced one way to the thickness of the types 
over which it is to pass, and is faced the other way to two 
inclined planes meeting. each other at an obtuse angle. 
Immediately at the angle where the planes meet a metallie 
conductor (m) is inser ted (Fig. IV., 2), which conductor is 
connected by a pliable metallic wire (v., Fig. I.) to the 
socket or body of the “Traverser.” On the side of the 
machine opposite the crank (G., Fig. I.) is the ۸۵ 
wheel” (I, Fig. I.), whose motion is at right-angles to that 
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of the type bed. The “traverse wheel” has on one of its 129 
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sides, turned from the same piece of wood (or other ma- 
terial), a small wheel or pulley (J, Fig. I.), in the groove of 
which plays a cord attached to the * traverser." Project- 
ing from the circumference of the “traverse wheel ” are 
teeth or cogs which give periodical motions to the wheel 
by coming in contact with the brakes (K K). 

These brakes are attached, one to each end of the type 
bed, by adjusting screws, and they consist of a perpendicu- 
lar and an inclined portion, the inclination. bearing such 
relation to the teeth on the traverse wheel that when the 
brake is made to pass under the tooth by the motion of 
the type bed the tooth is elevated and the wheel is made 
to revolve a short distance, carrying with it, of course, the 
pulley upon its side. Both “brakes” strike the same 
tooth successively, which permits the distance between the 
teeth to be doubly as great as otherwise, and thus enables 
the brakes to detach themselves. The cord (or band) 
which passes over the pulley (J) is an endless band. It is 
attached to the traverser, passes over the pulley (J) down 
under the frame of the machine, up and through the up- 
right piece (I), and over a small pulley at every angle in 
its course (1, 2, 3), and thence to the place of beginning at 
the traverser. Finally one of the grooves in which the 
tongues of the type bed work is faced with copper (or other 
conductor) and the metallic floor of the type bed is made 
to slide in constant contact with such conductor. Now, it 
is evident that if the wires of an electro-magnetic telegraph 
be separated and one of the ends attached to the metallic 
face of the groove in which the type bed moves, and the 
other end to the metallie bar (J) on which the traverser 
plays, at the same time letting the wand press E dd. the 
surface of a type on the “ bed ” that the machine becomes 
a purt of the yalvanic circuit. Instead of attaching the 
conducting wire from the battery to the metallic facing in 
the groove, it may be fastened to the iron chase which sur- 
rounds the types, and the wire itself coiled into a helix to 
give it pliability and freedom of motion. For operating 
Vorse’s telegraph the faces of my types correspond exactly 
with his symbolic alphabet of dots and lines; and between 
the types and on their fuves are depressions which corre- 
spond to the blanks or spaces peculiar to such alphabet. It 
is evident, therefore, that if a line of types is made to pass 
under the wand that the circuit will be made continued 
and broken in times proportionate to the faces and depres- 
sions on the types, and “ Morse’s Register,” if in connec- 
tion with the machine, must operate in precisely the same 
times. The non-conducting inclined planes at the end of 
the “ wand ” are intended to enable the conductor between 
them to glide smoothly over the types. My machine, taken 
as a whole, I call the * Telegraph Manipulator.” To use 
my “ Manipulator” I compose from the “case ” (of ordin- 
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133 ary form) with my teleyraph types all of the matter which 
the business of the telegraph office makes it convenient to 
dispatch at once, be it one or many “ dispatches,” and lim- 
ited only by the capacity of the type bed. The ty pes are 
set up in lines, the types of which succeed each other al- 
ternately from left to right, and from right to left. "They 
are locked up in a “chase” and placed upon a type bed 
and a * proof ” taken therefrom by soft paper being pressed 
upon the form, or in any of the modes common to other 
types. 

The “proof” وز‎ CORRECTED and the manipulator put in 
connection with the battery. "The type bed is then moved 
rapidly under the wand, from right to left, by a hand upon 
the crank. When the last type of the first line has passed, 
the * brake? (K) strikes a pin on the * traverse wheel" (I) 
and turns it a certain distance; the pulley on its side draws 
the band which is attached to the “ traverser," and it slides 
on the bar (J) a distance equal to one type in thickness. 
The motion is then reversed, and the next line of types 
passes under the wand, and the other “brake” turns the 
wheel and moves the traverser as before. This motion is 
continued until all of the types have passed under the wand. 

The motion may be very rapid, but the rapidity of motion 
which may be possible while it still does accurate work 
must be determined by experience, and the rapidity with 
135 which the paper moves under the “ pin” of the “register” 

may then be regulated accordingly ; but as Morse’s alphabet 
does not depend upon actual time but only proportionate, 
any want of harmony between the speed of the“ manipu- 
lator” and that of the paper will only affect the size of the 
characters, and not their forms. I operate telegraphs 
working in actual time by regulating the motion of the 
manipulator by clock-work, and dividing the types into 
proportional lengths on the surface according to the time 
required. 
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Claim. 


I do not claim to have invented a new telegraph, but a 

136 manipulator or machine for operating telegraphs now in 
use, and other similar ones; and I do not claim to be the 

first who has used metal types for the purpose of making 

and breaking the connection of the galvanic circuit, that 
having been done by Samuel F. B. Morse, as set forth in 

his specification on file in the Patent Office, dated 27th 
December, 1845. (See Reissue No. 79.) Nor do I claim 

the use of metallic types as conductors, forming part of the 
galvanic circuit, that heing an old device heretofore known. 


What I claim as my invention and desire to secure by 
Letters Patent, is : 


Ist. The combination of the body y, the socket A, the 
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Spiral spring J, and the wand (IV.), with its conducting 7 
point and its non-conducting inclined planes, the whole 
constituting the traverser. 


2d. The manner of giving the proper motion to the 
traverser by the combination and action of the traverse 
wheel (I), the pulley (J), and the cord which plays in it, 
the teeth upon the traverse wheel and the brakes (K K), 
operated by the type bed (B) in the manner described and 
for the purpose described. 


3d. I claim the combination for telegraphic purposes of 
the types arranged in the manner described, with the 
traverser and its wand, and its conducting point guarded 138 
by non-conducting inclined planes. 


EDWARD R. ROE. 


Witnesses: 


Saws N. DOCKER, 
Joun T. M. DICKINSON. 


Ex.—J. A. N. 
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141 JOHN RUSSELL, NEW YORK CITY, N. Y. 
Letters Patent No. 5862, 
DATED OCTOBER 17th, 1848. 


To all whom it may concern: 


Be it known that I, Jous RusseLL, of the City and 
142 County and State of New York, have invented a new and 
useful improvement in the “ domestic telegraph” for hotels, 
private houses and other places, called“ Russells Telegraph 
Index,” which is described as follows, reference being had 
to the annexed drawings of the same making part of this 
specification : 
Figure 1 is a front elevation of the Telegraphic Index. 
Figure 2 is a vertical cross section of' ditto, at the line 
x x of Figure 1. 
Figure 3 is a plan of thd sliding frame for ringing the 
bell when the index is thrown out. 
„ Figure 4 is a plan of the sliding frame for drawing in 
143 che index. 
Similar letters in the figures refer to corresponding 
parts. 
The nature of this invention consists in connecting the 
e wires leading to the several rooms of the hotel or other 
building to which the telegraph is applied, to a series of in- 
clined levers combined with sliding bars, spiral springs, 
weighted levers and suspended plates, marked with the 
several numbers of the rooms with which tke wires com- 
municate, combined with a bell, hammer and suitable 
mechanism for operating the same, and enclosed in a suita- 
144 ble case, arranged conspicuously in the room of the clerk or 
servant whose duty it is to answer the bell, in such a man- 
ner that when a bell pull of a room is drawn, the plate con- 
taining the number of the room in which the summons is 
made will be caused to fall below the part of the case cov- 
ering the same and exposed to the view of the servant, and 
remain down until drawn up by him; and simultaneously 
wiih its descent the hammer will be caused to strike the 
bell to call the attention of the attendant to the number 
down—thus making one bell answer for all the rooms of 
the hotel or other building in which the apparatus is ar- 
ranged, and exposing conspicuously to view the number of 
the room in which the bell pull is drawn, so that should the 
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attendant be absent at the time of the summons the num- 
ber will remain down until his return and render a second 
summons unnecessary. 

A is the oblong case in which the levers, & c., necessary 
for operating six numbers are arranged, "secured fir mly 
against the wall. The lower part of the case is partially 
open, being formed by parallel longitudinal boards æ, set 
on edge, about 4 inch apart, at different heights, so as to 
overlap each other, the upper edges of those near the wall 
being above and behind the lower edges of those in front, 
and hid from view as represented in Figure 25 

B B’ are horizontal axles or rods secured to the back of 
the case and extending to near the glass front of the same. 

C C’ are weighted levers, bent near their centers to re- 
semble an acute angle, and suspended at that part to the 
horizontal shafts or rods B B”, which are inserted through 
openings in them, said ¡evers being held in their places the 
required distance apart by nuts a and shoulders c, and 
having a preponderating weight at one end by reason of 
that end being made larger than the Opposite one. 

D D’ are bars suspended to the light ends of the levers 
by ping, and having circular plates d d’ secured to their 
lower ends, on which the respective numbers of the rooms 
are legibly marked. 

E E’ are inclined levers suspended by horizontal shafts 
on rods & 6’, on which they move as fulcrums, being kept 
in their places s above the levers € C’ by shoulders and nuts 
e f, and curved and rounded at their lower ends, against 
which the weighted ends of the levers C C’ rest. 

F are spiral springs attached to a hook g formed on the 
inclined levers E” suspended on the right hand horizontal 
axle or rod A above their fulcra, and to a similar formed 
hook g on the inclined levers E on the left hand axles or 
rods 6 below their fulcra, for assisting to bring them to 
their inclined positions after being drawn by the bell pulls. 

G G’ are wire rods attached to the inclined levers near 
their upper ends and extending through the end of the 
case to the outside and having perforated shoulders ^ on 
their outer ends, which rest against an oblong plate »' on 
the outside of the case for preventing the upper ends of the 
inclined levers from being forced beyond the position repre- 
sented in Figure 1, to which shoulders are attached the wires 
leading to the several rooms of the hotel or other building. 

H is a horizontal sliding bar moving in bearings y” secured 
to the top and back A’ of the case, and having a hook X at 
one end, to which is attached the end of a spiral spring 2 
attached at its opposite end to a pin in the back of the 
case. 

H’ is a smaller bar arranged parallel to the one above 
named, and secured to one end of the same outside the in- 
clined levers E E’ by horizontal rods m m extending from 


38 


349 one to the other on the right hand of the upper ends of the 


inclined levers. 

I is a pawl turning on a pin inserted in the bar H near 
one end, and having an angular lip » or projection at one 
end, which rests against a pin o projecting from the side of 
the bar H, for keeping the opposite end of the paw] elevated. 

J is a crooked lever bent near the middle to resemble an 
obtuse angle, and turning on a pin p at that part as a ful- 
crum, inserted in the back of the case below the 2 
bar, and having a hook p’ formed on its lower end, to whic 
is attached the upper end of a spiral spring q, attached at 
its lower end to the back of the case, for keeping the upper 
end of the lever against the pawl L 

K is another lever, also bent to resemble an obtuse angle, 
and turning on the pin p as a fulcrum at its bent part out- 
side the lever J, SCH having a block of iron or hammer r 
attached to its lower end for striking the bell. 

.L is a semi-spherical bell secured to a right-angled plate 
S fastened to the back of the case. 

M is a pin projecting from the side of the lever J near 
its lower end, designed to strike against the under curved 
edge of the upper part of the lever K when the lever J is 
turned on its fulcrum by the pawl, and cause the hammer 
to be moved from the bell. 

N is a pin projecting from the inside of the lever K, near 
its upper end, and resting against the left edge of the lever 
J above its fulcrum. 

O is a horizontal sliding bar arranged below the bar H 
and moving in bearings ¢ secured to the back and end of 
the case and extending through a mortise in the end of the 
case, and projecting beyond the outside of the same a sufti- 
cient distance to enable the operator to lay hold of its end 
or to attach a handle. 

P is a smaller bar parallel with the one just named, and 
secured to the same by horizontal rods ۷ +”, against which 
the weighted ends of the levers C rest when thrown over 
by the lower ends of the inclined levers E E”. 

Q is a spiral spring attached at one end to a hook + pro- 
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159 jecting from the upper edge of the sliding bar O, and at the 


other end to a pin inserted in the back of the case. 

R is a metallic block or stop secured to the back of the 
case, against which the end of the sliding bar O strikes and 
rests. 

To illustrate the operation of the index, I will suppose 
the bell pull of room No. 2 connected by wires to the wire 
rod G’ to be drawn. This will cause the lower end of the in- 
clined lever E” to move to the left and turn the weighted 
lever C' on its fulcrum, and cause its preponderating 
weighted end to be transferred from the right to the left 
hand side of its fulerum, when it will fall by its own 
gravity on the rod u, and the plate d’ containing the num- 
ber will be caused to descend and appear to view below 
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the part of the case .Y? by which it was covered, and 
simultaneously with these results the upper end of the 
inclined lever E’ moving to the right will strike against 
the rod m’ secured to the end of the sliding bar H, and 
move the same with it, causing the pawl I at the opposite 
end of the bar to also move and turn the lever J on its 
fulerum p, and the pin M, near its lower end, to strike 
against the under curved edge of the upper end of thé 
lever A, having a block or hammer r on the lower end, and 
to turn said lever on its fulcrum until the bell pull is let go, 
when the sliding bar H and pawl I and lever E”, resting 
against the the rod m’, connecting one end of the parallel 
bars H H together, will be drawn to their original positions 
by the spiral springs / F and the hammer r caused to strike 
the bell L by the combined agency of its own gravity and 
the pressure of the upper part of the lever J exerted 
against the pin N by the spiral spring g. The leversliding 
bar O is then drawn to the right, which causes the rod w’, 
upon which the weighted end of the lever C’ rests, to turn 
said lever to its original position, and the numbered plate 
d' to be raised. This is done by the servant after he has 
seen the number that he is summoned to answer. 

It will be observed from the foregoing description and 
reference to the drawings that the inclined levers E E' on 
the upper rods m m’, against whose lower ends the upper 
ends of the weighted levers rest, act independently of each 
other, and that no matter which of the wire rods attached 
to them are drawn the hammer will be caused to strike the 
bell, and the number corresponding with the number of 
the room to which the wire attached to the shoulder of 
said wire rod communieates caused to descend below the 
part of the case covering the same and exposed to full 
view, and that it must remain in that position until the ar- 
rival of the servant, whose duty it is to draw it up into the 
ease by moving the parallel bars O P before he departs to 
answer the call—thus the evil experienced in other arrange- 
ments is avoided, of having the number up out of sight by 
the next summons from another room before the arrival of 
the servant whose duty it was to answer the first call. 

In Figure 1 the portion z?, Fig. 2, of the case is removed 
in order to show the operative parts, and the numbers 1 
and 2 raised. The dotted lines represent the position these 
numbers would assume when thrown down below the 
front of the case. No. 6 is represented as thrown down 
below the board x of the case in front of the same. The 
other numbers are all represented as raised. 

The case may be made of any required length and depth 
to contain any required number of indexes, by the number 
of boards x of the case being increased in proportion to the 
number of indexes and wires. 

I do not claim to be the original inventor of combining 
mechanism for the purpose of simultaneously striking the 
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alarm and exposing the number of the room whence the 
alarm is given by the use of a single bell, and then con- 
cealing the number before the summons is answered, as 
this invention has been patented ; but, 

What I do claim as my invention, is the particular com- 
bination and arrangement of the sliding bars H O, pawl I, 
bent levers J and K, bammer r, bell L, levers E E', tumb- 
lers C C', bars D D’, springs 19 F Q and case A, made 
with aprons z, arranged at different levels and projections, 
in the manner and for the purpose herein set forth, by which 
an alarm is given simultaneously with exposing the number 
and causing it to remain exposed till drawn in and con- 
cealed by the person summoned or other person in atten- 
dance, in a manner different from the modes heretofore 
patented, being much more simple, effectual and economi- 
cal than any of said modes of domestic telegraphing. 


IN TESTIMONY WHEREOF, I have hereunto signed 
my name before two subscribing witnesses. 


JOHN RUSSELL. 


Witnesses: 


Wu. P. ELLOT, 
A. E. II. JOHNSON. 


Ex’d.—A. E. B. 
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AUSTIN F. PARK, OF TROY, N. Y. 
Letters Patent No. 7606, 
DATED AUGUST 27th, 1850. 


سه 


To all to whom these presents shall come : 


Be it known that I, Austin F. Park of the City of Troy, 
in the County of Rensselaer and State of New York, have 
invented a new and improved machine for transmitting 
messages by electric telegraphs, which I term an “ Electric 
Telegraph Correspondent,” and 1 do hereby declare that 
the following is a full and exact description 01 the construc- 
tion and operation of the same, reference being had to the 
accompanying drawings, and the letters of reference marked 
thereon, and which are hereby made a part of this specifi- 
cation : " 

Figure 1 is a perspective view of my machine, showing 
its general appearance, and exhibiting a part of the finger 
keys with their protecting case placed over them, as at v, 
and the remainder exposed to view, as at 20. 

Figure 2 is a view of a cross section, showing a single 
metallic plate and the series of pointed springs belonging to 
it, together with a “form” for a single lettef, and a finger 
key and rod and the parts belonging thereto. 

Figure 3 is à view of a portion of the machine, the shaft 
or cylinder of metallie plates aud springs being removed, 
and exhibiting more clearly the situation of the * forms" 
for letters, the guides at the end of the finger rods, aud the 
guides-by which the pointed springs are made to close and 
break the electric circuit. 

The same letters have reference to like parts of the ma- 
chine in the different figures. 

The nature of my invention consists in arranging ma- 
chinery for closing and breaking an electric telegraph cir- 
euit in transmitting intelligence, whereby the operator, by 
giving a finger key one instantuneous touch as distinguished 
from the prolonged touch applied to the key in ordinary 
machines, closes and breaks the electric circuit, at and 
during such time as i8 required to signal or record a tele- 
graphie sign for a letter, figure or other character. 

The construction of my machine is as follows: 

I employ a rest or bed piece A, to which are attached 
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the “forms” a a a, corresponding to the letters or charac- 
ters to be registered or recorded. These * forms” for let- 
ters are made in any of the known shapes for letters and 
other characters, whether similar to those patented by 
Morse, or used by any other person. The rest or bed piece, 
and the “forms” thereto attached, are electrically isolated 
from all other parts of the machine, and in electric commu- 
nication with one of the wires N of the broken electric 
circuit. The “forms” for letters are placed on the bed 
piece, so as to make a part of a segment of a circle, that 
the pointed springs hereafter described may be brought 
into contact with them. 

Upon a metallic shaft B, I arrange circular metallic plates 
C C C equal in number to the “forms” of letters or char- 
acters to be made, and so arranged on the shaft that they 
are equidistant between every two of the forms a « a. 

On the shaft B, and midway between every two of the 
plates c c c, I place a series of pointed springs D D D ra- 
diating from the shaft, and arranged longitudinally in lines 
lengthwise of the said shaft. These springs, near their 
points, bear upon the circular plates 6 ¢ e, and are equal in 
number in each series belonging to esch circular plate. 
The number of these springs for each plate may be inereased 
or diminished, but the ditferent plates have always the same 
number one with another. These springs are electrically 
connected with the other Wire P of the broken electric cir- 
cuit, which is soldered to the metallic standard ۰ 

In front of each “form” for the letters or characters, I 
place a guide Æ E E supported on a bed piece F, and ter- 
minating at its lower extremity in a hook or catch d. On 
each finger key rod H, I attach a guide piece A A and a 
spring e, which spring hooks into the catch 7 when the 
finger key rod is raised by touching the finger keys A B C 
D, & e., and retains the guide A in an elevated position until 
one of the pointed springs D, in its revolution, comes in 
contact with the spring e (by means of the guide % and 
unhoaks it, when the finger key rod drops to its original 
position by means of the spring A. 

On the driving pulley or wheel Z, [place as many pins, O O 
O, as there are pointed springs in each series. As the shaft 
revolves these pins are acted upon by the spring zu bear- 
ing against them, and a click 18 produced whenever such 
spring falls from one of these pins to another. These pins 
are about equidistant from each other, and so adjusted. that 
the click is heard when the guide A is midway between any 
two of the pointed springs D ۰ 

The operation of the instrument or machine in closing 
and breaking the electric current or circuit, to make a let- 
ter or cliaracter, is as follows: 

The circular metallic plates ¢ ¢ e, and the pointed springs 
D D D, are made to revolve with the shaft / in the direc- 
tion pointed by the arrows. The motive power may be 


165 


166 


167 


168 


48 


clock work and weights, or any other power, and the shaft 169 
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may be made to revolve at any desirable velocity. The 
clock work (which is not represented in the drawings) I at- 
tach to the end of the shaft, marked B, and an apparatus 
for writing the letters or characters I attach to the other 
end of such shaft. ۱ 

In the natural or ordinary revolution of the shaft, and of 
the plates and springs attached thereto, the pointed ends of 
the springs D D D pass behind the guides Æ E E and no 
electric communication takes place between the springs and 
the “forms ” for letters ; but if at the time a click is made 
by the spring m, on a pin o, the key for any letter corre- 
pne with a letter“ form“ is touched and pressed down, 
the end of the finger key rod underneath the cylinder is 
raised, and the spring e hooks into the catch d and retains 
that end of the finger key rod and the guide A in an ele- 
vated position. As the shaft revolves the end of one of the 
pointed springs comes in contact with the guide A, and is 
so directed by such guide that it is brought ¿n front of the 
guide Æ, and thus is made to pass over a “form ” for a let- 
ter, by which means the electric circuit is closed and broken 
as the point of the spring passes on and off the parts of a 
form for a letter, which projects beyond the front of the 
guide E, and a telegraphic letter is recorded with accuracy. 

The passage of the spring D along the guide A also un- 
hooks the spring e, and the spring * brings the finger key 
rod to its original position, so that as the succeeding 
springs J) D D revolve, they pass as usual above the guide 
h, without being brought into communication with the 
* forms" until the finger key is again touched. 

I make the length of the longest “form” for a letter or 
character somewhat less than the distance between the 
ends of any two of the pointed springs D D D, by which 
the circuit is closed or broken, so that if a finger key is 
touched at every click there will be a space between every 
two letters as registered. The shortest “forms” are placed 
on the form bed, nearly opposite to the middle of the 
longest “forms.” 

In transmitting a word the finger keys for its correspond- 
ing letters are depressed, in the order they occur in the 
word, each key being touched at or about the time a click 
is heard ; to leave a space between words no finger key is 
pressed down at the click which first succeeds the touching 
of the key for the last letter of the word, and the key for 
the first letter of the next word is touched at the time of 
the second click. 

I ordinarily arrange a key (with its revolving springs and 
form“) for each letter of the alphabet, and additionally 
one or more other keys, with suitable plate and springs, 
and a “form” for a dot () or dash (—). These “forms” 
are placed on the form bed the length of a dot in advance 
or behind the longer letter * forms," and if made use of at 
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173 the same time, and in connection with the various letter 


“forms,” many different characters can be made which 
may be used to indicate figures, marks of punctuation, de. 
For instance, if the key for W (- — —) and a dot (-) 
are both pressed down at any one click, the character 
- — — -, representing the figure 1, will be produced; 
and in the same manner other combinations may be pro- 
duced. ۱ 

lam aware that “forms” have been used in combina- 
tion with a traversing point, to close and break an electric 
telegraph circuit, in transmitting telegraphic letters. And 1 
do not claim any combinations heretofore used for that 
purpose. 

What I claim as my invention and desire to secure by 
Letters Patent, is, first, the two guides E and A with their 
hook and detent spring, as described, in combination with 
the movable connecting points D D and the type forms for 
letters, substantially in the manner and for the purpose set 
forth, the guides being disconnected as soon as the movable 
connecting point has passed them, thereby causing the 
finger key rods to resume their proper position to be again 
acted upon, and allowing the succeeding points to pass In 
their regular revolving course without coming in contact 
with the type forms. 


Secondly : I also claim the manner of disconnecting the 
two guides, viz: by the action of the movable connecting 
point upon the detent spring as above set forth. 


Thirdly: Y claim the employment of a clicking appara- 
tus to indicate the proper time of depressing the keys; the 
whole being constructed and arranged in the manner and 
for the purpose substantially as herein set forth. 


AUSTIN F. PARK. 


Witnesses : 


Epwarp P. SEARLE, 
WILLIAM A. SHARP. 


Ex.—J. A. ۰ 


174 


5 


pro 
í 


m 
í 


1 


y IZ AS 


[legals‏ عمط 
APRIETA Su 27.1930‏ 


Digitized by Google 


ALA 


— 


Digitized by Google 


177 


SAML. F. B. MORSE, NEW YORK CITY. 
Letters Patent No, 4453, 


DATED 11th APRIL, 1846. 


Y‏ .- تست 


Be it known that I, S. F. B. Morse of New York, in the 


County of New York and State of New York, have in- 178 


vented a new and useful improvement in the Electro-Mag- 
netic Telegraph, and 1 do hereby declare that the follow- 
ing is a full, clear and exact description of the construction 
and operation thereof, reference being had to the accompa- 
nying drawings, in which Fig. 1 is a vertical longitudinal 
view through the machine, Fig. 2 is a top plan, Fig. 3 is a 
side elevation. 

The construction of my apparatus is as follows: In the 
section, Fig. 1, A represents the base, which is an oblong 
plank, to which all of the other parts are affixed ; near one 
end of said base are two upright standards, shown in the 


figures and lettered (y); these standards are represented 179 


180 


by harp-shaped castings, which are placed a little distance 
apart, and support the journals of a short cylinder near 
their top, around which a strip of paper (12) is wound, of 
any length, and from it is supplied to the machine, as here- 
after described. 

Near the centre of the base A is situated the electro- 
magnet of the register, which is constructed as follows : 
Two round bars of soft iron are each placed in a coil of in- 
sulated copper wire C, the lower ends uf said bars B’ being 
connected by a cross bar D, extending from one to the 
other, through which they pass and to which they are se- 
cured by screws, which are screwed on to them; the upper 
ends of these bars above the coils curve inward towards 
each other, coming nearly together, without touching, as 
shown at B?, Fig. 4. And the extreme ends are turned 
upward, as shown at F', same figure, just iu front of 
the coils c above named. There is affixed to the base 
an upright standard H, through which a bolt I is put 
horizontally, with its head against a plate J between it 
and standard II; this bolt passes through between the 
two coils c, and also through a cross bar L that 
extends from one coil to the other; on its end a screw 
is cut, on which a nut K is screwed, which secures the two 
coils and the soft iron bars firmly in their places. Each of 
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the coils of wire have wooden heads or cheeks above and 
below, with binding wires extending from one to the other, 
for the purpose of keeping the wire together. On the top 
of the standard H there is a cross bar Q, permanently at- 
tached to said standard and havingin each end athumb screw 
lettered O and P, the ends of which extend down nearly to a 
lever M M, directly under said bar a, which I denominate 
the pen lever. One arm of this lever projects over the soft 
bars above named, where an armature G of soft iron is at- 
tached to it that extends over the surface of the ends of 
both bars B? of the electro-magnet, as shown in the plan, 
Fig. 2, to the other end of the lever; three, more or less, 
points 5 are affixed that project upward toward a steel 
roller 4, directly under the center thereof, as hereafter de- 
scribed. "The extent of the vibration of the lever M is reg- 
ulated by the thumb screws Oand P, above named, its pivot 
(A) being in the standard H. The screw O is for limiting 
the upward motion of the pen or points 5, and P their 
downward motion, a spring (S) being used to draw them 
down. 

A suitable frame is secured to the same base A as the 
other parts above described, which contains the clock-work 
for supplying the paper from the roll; suid clock is com- 
posed of a cylinder or barrel (X), on which a cord, 10, is 
wound, to which a weight, 11, is suspended, On this bar- 
rel at one end is a ratchet wheel (X^), and on the same shaft 
as the barrel there is a spur-wheel (X") with a spring click 
similar to a common clock. This wheel connects by means 
of a multiplying gearing with the cylinder 3, upon whieh 
is pressed a cylinder 2 by means of a spring V, which passes 
over the top of the frame, its ends turning down and. rest- 
ing on the Journals of cylinder 2, Figs. 2 and 3, and holds 
down the upper roller. The pressure of this is regulated 
by screws W on top. These cylinders draw the strip of 
paper 12 between them after it has passed under a cylinder 
4, placed over the pens above described, in which cylinder 
are grooves (4”) cut directly opposite the points. 

In addition to the above described machine, there is 
what 1 denominate a receiving magnet, of the following 
construction and use. It 18 represented in Figs. 2 and 3, 
and consists of a bar of soft iron (‚f!), the two ends 
(f°) of which are turned up at right angles; and said 
ends are made larger in diameter than the lower horizon- 
tal part (J!), which may be flat; on the upper end of one 
of the uprights (7?) is bolted a horizontal bar (y?) that 
extends out to a point just beside the other upright (3), 
(more clearly shown in the outline Fig. 2), and its end 
turns up at the same distance from f? as the end of /? ; the 
upper end of the upright f? and bar y? are on a level with 
each other, and they are chamfered off on the sides from 
each other so as to have the face of the upper ends smaller 


than the body of the bars, and adjacent to each other; 
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around each of the uprights (.) there is a large flat coil 
of wire, consisting ot a wire of considerable length, say one 
mile, more or less, in each coil; these coils connect with a 
battery (e, Fig. 3) at the other station by a wire from one 
of the coils, and with the ground as a conductor to the 
other, as hereinafter described ; the circuit can be broken or 
closed by an apparatus consisting of a straight lever or key 
(d, Figs. 2 and 3), to one end of which one wire (, Fig. 
3) is connected, and a boss of metal (e), composing the 
anvil, is attached to the other wire (e^), forming the rest of 
the circuit; when the hammer on the lever (d) is brought 
down on the anvil it closes the circuit by which the bar 
(J) of the receiving magnet at the opposite station is 
magnetized ; this attracts a keeper or armature (d“) on 
the short arm of a straight metal lever (d“) suspended on 
metal standard (d“) above it, which causes the long arm of 
said lever to rise, and come in contact with a brass adjust- 
ing screw (^) placed above and near its end, to which is 
attached the wire leading to one pole of the local battery 
(A), the wire (2” ©’) from the other pole of said battery is 
connected with the metal standards (d*) that support the 
journal of lever (d), and thus completes the circuit, which 
has the electro-magnet B in it for writing, by which any 
amount of power can be obtained that is required to ena- 
ble the said magnet to draw down the armature G above 
described, which causes the points 5 to mark on the paper 
12 (see Fig. 1). To the arm M of the pens a brake 8, 
which is a common plain lever, is attached by means of a 
connecting rod (6) so as to be raised from a friction pulley 
when the pen is made to mark, and let off the clock- 
work attached thereto, which puts the paper in motion; this 
brake 8 is attached to the shaft 7, placed a little above the 
friction pulley 9 that is connected with the clock-work on 
which said brake acts; on the same shaft (7) with the brake 
there is a pulley (2) connected by an endless band with a 
smaller pulley on the shaft of the barrel on which the 
weight cord is wound; this eauses the brake, when raised by 
the lever M, slowly to descend till it strikes the friction 
pulley (9), and stops the clock-work after a sufficient quan- 
tity of paper has been run off by its action to form the 
spaces for the longest rests between the motions of the 
pen lever M, and thus an the brake up till the writing 
ceases, after which it gradually descends, and the machine 
is stopped. 

The red and black lines, Fig. 3, show the relative positions 
of the apparatus in connection with a circuit of wire; (a) 
is acopper plate buried in the ground, from which a wire 
(b) ascends to a battery (c); this I denominate the main 
battery; from thence the wire extends to a receiving mag- 
net (/), described in a former section, and represented at 
(f), Figs. 1 and 3; from thence a wire (e“) is continued to 
the opposite station, and is there connected with the anvil 
(e) of the key (d), as above described, and thence to another 
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ps of copper (g) in the ground connecting this circuit 
y means of the key (d), magnetizes the receiving magnet 
and causes the lever (d’) to move, which closes the circuit 
of wire (7) connected with a local battery (4), and mag- 
netizes the soft bars B of Fig. 3, acting on the pen lever, 
which causes it to mark on the paper. 

The economy of the galvanic power by the introduction 
of the receiving magnet is obvious; when theextent of the 
telegraphic line is very great the resistance to the passage 
of the galvanie current is proportionably increased, and 
an enormous battery would be required to operate 
the pen by means of the register or local magnet, 
which is of small dimensions, and has a compar- 
atively short extent of wire around it, but I have discov- 
ered that bv using a very long coil of wire, as in the receiv- 
ing magnet, there is a sufficiently powerful magnet produced 
(notwithstanding the length of the telegraphie line may be 
very great) by means of a small galvanic battery. The 
same extent of galvanic. battery Uit would produce no 
available magnetism in the register magnets charges the 
receiving Magnet to such au extent as to enable me to pro- 
duce motion, and thus at. pleasure to make and break the 
circuit of the small local battery, which, being on the spot, 
and charging the register magnet, gives me perfect control 
over it and the apparatus connected with it. Thus, I resort 
to two magnets and twe batteries of such relative charac- 
ters as I have described, to effect a communication through 
any distance I desire, without increasing to any consider- 
able degree the size of the main galvanic battery, which is 
in itself a great source of expense. 

What I claim as my invention, and desire to secure by 
Letters Patent, is the receiving magnet or a magnet having 
a similar character that sustains such a relation to the rey- 
ister magnet or other magnetic contrivances for register- 
ing, and the length of current or telegraphic line, as will 
enable me to accomplish, with the aid of a main galvanic 
battery and the intervention of a local battery, sue +h motion 
or power for registering as could not be obtained other- 
wise without the use of a much larger galvanic battery. 

I claim as my invention the use of a local battery and 
magnet in combination with a battery and magnet con- 
nected with the main line or lines of conductors for the 
purpose above specified. 


I also claim the combination of the apparatus connected 


with the clock-work for setting off the paper and stopping 
it with the pen lever M. 

I also claim the combination of the points affixed in the 
pen lever with the grooved roller N, for marking on paper, 


as above described. 
SAML F. B. MORSE, 
Witnesses: 
ALFRED VAIL, 
J. J. GREENOUGH. 
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STATE OF NEW YORK. 
Letters Patent No, 1647, 


DATED JUNE 20th, 1840. 


To all persons whom it may concern : 


Be it known, that I, the undersigned, SamueL F. B. 
Morse, of the City, County and State of New York, have 
invented a new and useful machine and system of signs for 
transmitting intelligence between distant points, by the 
means of a new application and effect of electro-magnetism, 
in producing sounds and signs, or either, and also for re- 
cording permanently, by the same means and application 
and effect of electro-magnetism, any signs thus produced 
and representing intelligence, transmitted as before named 
between distant points. And I denominated said invention 
the American Electro-Magnetic Telegraph, of which the 
following is a full and exact description, to wit: It con- 
sists of the following parts: 

First: Of a circuit of electro or galvanic conductors, 
from any generator of electricity or galvanism, and of 
electro-magnets, at any one or more points in said circuit. 

Second: A system of signs by which numerals, and 
words represented by numerals, and thereby sentences of 
words as well as of numerals and letters of any extent and 
combination of each, are communicated to any one or more 
points in the before described circuit. 

Third: A set of type adapted to regulate the commu- 
nication of the above-mentioned signs; also cases for con- 
venient keeping of the type, and rules in which to set and 
use the type. 

Fourth: An apparatus called the straight port rule, and 


another called the circular port rule, each of which regu- , 


lates the movement of the type when in use, and also that 
of the signal lever. 

Fifth: A signal lever, which breaks and connects the 
circuit of conductors. 

Sixth: A register, which records permanently the signs 
communicated at any desired points in the circuit. 
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Seventh : A dictionary or vocabulary of words, to which 
are pretixed numerals for the uses hereinafter described. 

Eiyhth: Modes of laying the circuit of conductors. 

The circuit of conductors may be made of any metal, 
such as copper or iron wire, or strips of copper or iron, or 
of cord or twine or other substances, gilt, silvered, or 
covered with any thin metal leaf, properly insulated, and 
in the ground, or through or beneath the water or through 
the air. By causing an electro or galvanic current to pass 
through the circuit of conductors, laid as aforesaid, by 
means of any generator of electricity or galvanism, to one 
or more electro-magnets placed at any point or points in 
said circuit, the magnetic power thus concentrated in such 
magnet or magnets is used for the purposes of producing 
sounds and visible signs, and for permanently recording 
the latter at any and each of said points, at the pleasure of 
the operator and in the manner hereinafter described—that 
is to say, by using the system of signs which is formed of the 
following parts and variations, viz.: Signs of numerals 
consist, Ist, of ten dots or punctures, made in measured 
distances of equal extent from each other, upon paper or 
any substitute for paper, and m number corresponding 
with the numeral desired to be represented ; thus one dot 
or puncture for the numeral 1; two dots or punctures for 
the numeral 2; three of the same for 3; four for 4; five 
for 5; six for 6; seven for 7; eight for 8; nine for 9, and 
10 for 0, as particularly represented on the annexed draw- 
ing marked Example 1, Mode 1, in which is also included 
a second character to represent a cipher if preferred. 

Signs Of numerals consist, 2ndly, of marks made as in 
the case of dots, and particularly represented on the an- 
nexed drawing marked Example 1, Mode ۰ 

Signs of numerals consist, 3dly, of characters drawn at 
measured distances in the shape of the teeth of a common 
saw, by the use of a pencil or any instrument for marking. 
The points corresponding to the teeth of a saw are in num- 
ber to correspond with the numeral desired to be repre- 
sented, as in the case of dots or marks in the other modes 
described, and as particularly represented in the annexed 
drawing marked Example 1, Mode 3. 

Signs of numerals consist, 4th, of dots and lines separatel y 
and conjunctively used as follows: The numerals 1, 2, 3 and 
4 being represented by dots as in mode 1, first given above. 
The numeral 5 is represented by a line equal in length to 
the space between the two dots of any other numeral; 6 is 
represented by the addition of a dot to the line representing 
5; 7 is represented by the addition of two dots to said line; 
8 is represented by prefixing a dot to said line; 9 is repre- 
sented by two dots prefixed to said line, and cipher is rep- 
resented by two lines, each of the length of said line that 
represents the number 5. Said signs are particularly set. 
forth in the annexed drawing, marked Example 1, Mode 4. 
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Either of said modes is to be used as may be preferred or 1 


203 


204 


desired, and in the method hereinafter described. 

The sign of a distinct numeral, or of a compound numeral, 
when used in a sentence of words or of numerals, consists 
of a distance or space of separation between the characters 
of greater extent than the distance used in separating the 
characters that compose any such distinct or compound 
numeral An illustration of this sign is particularly exhib- 
ited in the annexed drawing, marked Example 2. 

Signs of letters consist in variations of the dots, marks, 
and dots and lines and spaces of separation of the same 
formation as compose the signs of numerals, varied and 
combined differently to represent the letters of the alphabet 
in the manner particularly illustrated and represented in 
the annexed drawing, marked Example 3. 

The sign of a distinct letter, or of distinct words, when 
used in a sentence, is the same as that used in regard to 
numerals and described above. 

Signs of words and even of set phrases or sentences may 
be adopted for use and communication in like manner, un- 
der various forms, as convenience may suggest. 

The type for producing the signs of numerals consist, 1st, 
of fourteen pieces or plates of thin metal, such as type metal, 
brass, iron or like substances, with teeth or indentations 
upon one side or edge of ten of said type, corresponding in 
number to the dots or punctures or marks requisite to con- 
stitute the numerals respectively, heretofore described in the 
system of signs, and having also a space left upon the side 
or edge of each type, at one end thereof, without teeth or 
indentations, corresponding in length with the distance or 
separation desired between each sign of a numeral. An- 
other of said type has two indentations, forming thereby 
three teeth only and without any space at either end, to corre- 
spond with the size of the cyphers, as heretofore described 
by reference to Example 1, modes 1, 2, 3 of drawings in 
said system of signs. One other of said type is without 
any indentations on its side or edge, and being in length to 
correspond with the distance or 3eparation desired between 
distinct or compound numerals, and with the sign hereto- 
fore described for that purpose. One of the remaining two 
of said type is formed with one corner of it beveled, System 
of Type, Example 4, Fig. 1, and is called a Rest, And the 
other is in a pointed form and called a Stop. Each of said 
type is particularly delineated on the annexed drawing 
marked Example 4, Fig. 1, and numbered or labeled in ac- 
cordance with the purpose for which they are designed re- 
spectively, and are used in like manner for producing each 
of the several signs of numerals heretofore described in the 
System of Signs. 

The type for producing the signs of numerals consist, 
secondly, of five pieces or plates of metal first described 
above, tour of which are the same as are numbered 1, 2, 3 
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and 4 in the annexed drawing marked Example 4, Figure 1, 
and the fifth one being the same as is denominated in the 
same example, “the long space,” and heretofore alluded to, 
also of six other pieces or plates of said metal, varied in in- 
dentations and teeth and spaces, as represented on the an- 
nexed drawing marked Example 4, Figure 2, to produce 
signs of the denominations described in the 4th mode of the 
before mentioned System of Signs, Example 1. 

The type for producing the signs of letters are of the 
same denomination with those used in producing signs of 
numerals, and only varied in form from one to twenty-three, 
as exhibited in the annexed drawing marked Example 5. 

The type for producing both signs of numerals and signs of 
letters are adapted for use to either a straight rule, called the 
straight port rule, and are in that case made straight length- 
wise, as described in the drawings annexed and heretofore 
referred to in Example 5, or to circular port rule,in which 
case they are lengthwise circular or formed with sections of 
a circle, as represented in the drawings annexed, marked Ex- 
ample 6, Figures 2 and 3, and as will be further understood 
by the descriptions hereinafter contained of the straight and 
circular port rules, On the under side of the type for the 
circular port rule, which type areof greater thickness than 
those of the straight port rule, is a groove system of type, 
Ex. 6, A, in Figs. 1 and 3, about midway of their width, 
and in depth about half the thickness aforesaid, and extend- 
ing from the space ends, as B, Example 6, Fig. 3 (that و18‎ 
the ends without indentations), of said type along the length 
and conforming to the curve thereof, to a point D D equal 
in distance from the opposite ends to half the width of the 
pointed teeth cut upon their edges. For a delineation of 
these type reference is made to sections thereof in Figures 
1 and 3 upon the annexed drawings, marked Example 6. 

The type cases are wood or of any other material, 
with small compartments of the exact length of the type, 
for greater convenience in distributing, and resembling 
those in common use among printers. 

The type rules are of wood or metal, or other material 
that may be preferred, and about three feet in length, with 
a groove, into which the type, when used, are placed. On 
the undgr side of each type rule are cogs, by which they 
are adapted to a pinion wheel having corresponding cogs, 
and forming part of a port rule. The type rule in use is 
moved onward as motion is given to the said wheel. A 
delineation of the type rule is contained in the annexed 
drawing, marked Example 7. 

The straight port rule consists of a pinion wheel, before 
mentioned, turned by a hand crank attached to a horizontal 
screw that plays into the cogs of the pinion wheel as the 
latter do into the cogs of the type rule, or by any other 
power in any of the well known methods of mechanism. It 
is connected with a railway or groove, in and by which the 
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type rule, from the motion imparted to it by said wheel, is 
conveyed in a direct line beneath a lever that breaks and con- 
nects the galvanic circuit in the manner hereafter mentioned. 
A delineation of said wheel, crank and screw is contained in 
the drawing hereunto annexed, marked Examples 8, Figs: 
1, 2, 3. 

The circular port rule is a substitute, when preferred, for 
both the type rule and the straight port rule, and consists 
of a horizontal or inclined wheel (Example 9, Fig. 1, A) of 
any convenient diameter, of wood or metal, having its axis 
connected on the under side of the wheel with a pinion 
wheel (IX), and, as in the case of the straight port rule, it 
is moved by the motion of the pinion wheel, as is the type 
rule in the former description. On the entire circumference 
of said horizontal or inclined wheel, and upon its upper 
surface, is a shoulder or cavity d, Figs. 1, 2, corresponding 
in depth with the thickness of the type used, and 
in width equal to that of the type, exclusive of 
their teeth or indentations. Near the outer edge 
of the surface of said shoulder or cavity are 
cogs c throughout the circumference of the wheel 
projecting upwards, at a distance from each other 
equal to one-half of the width of the teeth or indentations 
of the type, and otherwise corresponding in size to the 
width and depth of the groove D D, Fig 4,in the under 
side of the circular type before described and illustrated 
by reference to Example 6, Figures 1 and 3. Directly over 
said shoulder or cavity and cogs, and at one or more points 
on the circumference of said wheel, is extended from a fix- 
ture outside of the orbit of the wheel a stationary type 
feeder E, Fig. 1, formed of one end e and one side E, per- 
pendicular, of tin or brass plate or other substance, and of 
interior size and shape to receive any number of the type 
which are therein deposited with their indentations project- 
ing outward, as in Fig. 2, and their grooves downward, as 
in Fig. 4. Said type feeder is so suspended from its fix- 
tures F F over the shoulder or cavity of the wheel A, 
before described, as to admit of the passage under it of said 
wheel, in its circuit, as near the bottom of the feeder 
as practicable without coming in contact therewith. ۵ 
type deposited in the feeder, as before mentioned, form a 


perpendicular column, as in Fig. 2, the lower type of which * 


rests upon the surface of the before named shoulder of the 
wheels Û, Fig. 2, and the cog of the wheel projecting up- 
wards enters the groove D D, Fig. 4, of the type, herein- 
before described. The operation of said circular port rule 
in regulating the movement of the type in use is as fol- 
lows: When the wheel A is set in motion the type resting 
immediately upon the shoulder of the wheel, in the man- 
ner mentioned above as in Fig. 2, is carried forward on the 
curvature of the wheel from beneath the column of type 
resting upon it in the stationary type feeder, by means of 
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one of the before named cogs coming in contact with that 
point D, Fig. 3, Example 6, in the groove of the type, 
hereinbefore described as forming the termination of said 
groove, and which is particularly delineated at the points 
D D in the annexed drawing, marked Example 6, Figure 3. 
As by said process the lower type in the column that is 
held by the stationary feeder is carried forward and re- 
moved, the next type settles immedi: itel y upon the shoulder 
of the wheel, and, after the manner of the removed type, is 
brought in contact with another cog of said shoulder with- 
in the groove of the type, and thence carried forward from 
beneath the incumbent. column, as was its predecessor. 
Then follows * * * consecutively, in the same method, ench 
type deposited within the feeder so long as the wheel is 
kept in motion. The deposit of the type in the stationary 
feeder is regulated by the order in which the letters or nu- 
merals, or words they represent, are designed to be 
communicated at any distant point or points after the type 
are respectively carried forward on the curvature of the 
wheel, in the manner stated above, beyond the point 
where they are acted upon by the signal lev er, as is 
hereinafter described; they are liſted, each in its turn, 
from the shoulders of the wheel A and cast off into a box 
or pocket G below the wheel by means of a slender shaft 
or spindle H, made of any metal, and resembling in form a 
common plonghshare, extending downward from a fixture 
O placed outside of the wheel into a groove K within the 
before named shoulder of said wheel A, and on the inner sides 
of the cogs c already described. By means of said groove 
the downward point of said shaft of spindle H is brought 
within the curvature and below the surface of said shoulder 
b, Fig. 2, and consequently under the approaching end of 
the type, 80 that each type successively as it is carried for- 
ward on said curvature, 1n the manner before described, is 
lifted from the shoulder and f orced upwards on the inclined 
shaft or spindle by the type in contact with it at the other 
end until turned off into the before named box or pocket G 
below ready foraredistribution. Fora more particular de- 
lineation of the several parts of said cireular port rule ref- 
erence is made to the annexed drawing, marked Example 
9, Figures 1 and 2. 

The signal lever, Example 9, Figure 3, consists, 1st, for 
use with the straight port rule, Ex. 8, Fig. 1, A, of a strip of 
wood of any length from six to twenty- four inches, resting 
upon a pivot 4, or in a notched pillar formed into a fulcrum 
by a metal pin d, passing through it and the lever, At one 
end of the lever a metallic wire, bent to a semi-circular or 
half square form as at A, or resembling the prongs of a fork 
distended, is attached by its centre, as described in the an- 
nexed drawi ing, Example 8, at the point marked A. Be- 
tween said end of the lever and the fulcrum a and near 
the latter, on the under side of the lever A, is inserted 
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a metallic tooth or cog b, curved on the side nearest 
to the fulcrum, and in other respects corresponding to 
the teeth or indentations npon the type already de- 
scribed. On the opposite extremity of the lever is 
a small weight c, to balance or offset in part, 
when needed, ‘the weight of the lever on the opposite side 
of the fuleram. The lever thus formed is stationed directly 
over the railway or groove D D, heretofore described as 
forming a connected part of the straight port rule. The 
movement of the type rule brings the tooth of each type 
therein set in contact with the tooth or cog of the lever, 
and thereby forces the lever upward until the points of the 
two teeth in contact have passed each other, when the lever 
again descends as the teeth of the type proceeds onward 
from the tooth of the lever. This operation is repeated as 
frequently as the teeth of the type are brought in contact 
with the tooth of the lever. By thus forcing the said lever 
upward and downward, the ends of the semi-circular or 
pronged wire are made alternately to rise from and fall 
into two small cups or vessels of mercury, E E, in each of 
which is an end or termination of the metallic eireuit con- 
ductors first described above. This termination of the me- 
tallic circuit in the two cups or vessels breaks and limits 
the current of electricity or galvanism through the circuit; 

but a connection of the circuit is effected or restored by 
the falling of the ends of the pronged wire A, attached to 
said lever, into the two cups, connecting the one cup with 
the other in that way. By the rising of the lever, and, con- 
sequently, the wire upon its end from its connection with 
said cups, said circuit is in like manner again broken, and 
the current of electricity or galvanism destroyed. To effect 
at pleasure these two purposes of breaking and connecting 
said circuit is the design of said motion that is imparted 
in the before mentioned manner to said lever; and to reg- 


ulate this motion and reduce it to the system of intelligible | 


signs, before described, is the design and use of the varia- 
tions in the form of the type, also before described. A 
plate of copper, silver or other conductor, connected with 
the broken parts of said circuit of conductors and receiv- 
ing the contact of the wire attached to said lever, may be 
substituted, if preferred, for said cups of mercury. For a 
particular delineation of the several parts of said lever, 
reference is made to the annexed drawing, marked Ex- 
ample 8. 

The signal lever consists, secondly : Foruse with the cir- 
cular port rule, Exam. G, Fig. 3, of a strip of wood C, with 
a metallic wire A at one end of the form, and for the pur- 
poses of the lever already described above. It turns on a 
pivot or fulcrum, a, placed either near the middle or in the 
end of the lever. At the end of the lever at ©, Opposite to 
the metallic wire A, an elbow c is formed on a right angle 
with the main lever, and extending downward ‘from the 
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level with the pivot or fulcrum sufficiently for a metallic 


tooth H in the end thereof, corresponding with the teeth - 


or indentations of the type already described, to press 
against the type projecting from the shoulder or cavity of 
the wheel A, Fig. 1, that forms the circular port rule before 
described. Said wheel is placed beneath said lever, as 
seen at C, Fig. 1, in a position to be reached by the ex- 
tremity or tooth 11 of the arm of the lever just mentioned. 
The tooth H in the arm of the lever is kept in constant coa- 
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` tact with the type of the circular port rule by the pressure 


of a spring B upon it, as described in the annexed draw- 
ing, marked Example G at B Figures 1 and 3, in the same 
Example, exhibit sections of the said lever. The action 


“ thus produced by the contact of the teeth of the type in 


the port rule, when said wheel is motion, with the tooth in 
the arm of the lever lifts up and drops down the opposite 
extremity A of said lever having the metallic wire upon 
it, as the tooth of said lever passes into, or out of, the in- 
dentations of the type, and in the same manner and to the 
same effect as the first described lever rises and falls, and 
accordingly breaks and closes the circuit of conductors 
as in the former instance. In the use of this circular port 
rule and its appropriate lever, Fig. 3, type may be used 
having the points of their teeth and their indentations 
shaped as counterparts or reverses to those delineated in 
the annexed drawing heretofore referred to, and marked 
Examples 4, 5 and 6, and thereby the forms of the recorded 
signs will be changed in a corresponding manner. 

The register consists, 1st, of a lever of the shape of the 
lever connected with the circular port rule above described, 
and is delineated in the annexed drawing marked Example 
10, Figures 1, 2 and 4 at A. Said lever A operates upon a 
fulcrum 4 that passes through the end that forms the elbow 
a upon the lower extremity of which and facing an electro- 
magnet is attached the armature of a magnet f. In the 
other extreme of the lever at B is inserted one or more 
pencils, fountain pens, printing wheels or other marking 
instruments, as may be seen in the Figure 4 of Example 
last mentioned at letter B. The magnet is at letter c in 
the same Figure. 

Secondly : Of a cylinder or band of metal or wood and 
covered with cloth or yielding coating, to turn upon an 
axis and occupying a position directly beneath the pencil, 
fountain pen, printing wheel or other marking instrument 
to be used, as exhibited in the last mentioned example of 
drawings, Figure 4, D. Two rollers marked 5 5 in said 
figure of drawings are connected with said cylinder on 
the üpper side curvatures thereof, and being connected 
with each other by two narrow bands of tape passing over 
and beneath each, near the ends thereof and over the inter- 
vening surface of the cylinder, in a manner to cause a fric- 
tion of the bands of tape upon the latter when in motion, 
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as delineated in the last named example, Figure 4, at points 
marked ccc. The distance between said bands of tape on 
the rollers is such as to admit of the pencil or other marking 
instrument in the lever to drop upon#the intervening space 
of the cylinder. Near by said cylinder is a spool to turn 
on an axis, and marked d in the said figure, to receive any 
desired length of paper or other substance formed into 
slips or a continuous ribbon, and for the purpose of receiv- 
ing a record of the signs of intelligence communicated. 
When the register is in motion, one end of the paper on 
said spool being inserted between the under surfaces of 
said two rollers under the strips of tape that connect them 
and the cylinder, it is drawn by the friction or pressure 
thus caused upon it forward from said spool gradually and 
passed over said cylinder, and is thence deposited in a box on 
the opposite side, or is cut off at any desired length as it 
passes from the cylinder and rollers. ١ 

Thirdly: Of an alarm bell A E, æ 10, Fig. 5, which is 
struck by means of a lever hammer B that is acted upon 
by a movable cog b, placed upon an axis or pin 5 that con- 
fines it in the lower extremity of a pendulum lever marked 
E, in Fig. 5 of Example 10, having an armature of a magnet 
attached to it at d, and acted upon by an electro-magnet O 
placed near it and the before named magnet, and in the 
same circuit of conductors with the latter. Said cog 5 
moves in a quarter circle only, as the motion of said arm of 
the lever passes backward and forward in the act of record- 
ing, as hereinafter described. When forced into a hori- 
zontal position in said quarter circle it ceases to act upon 
the hammer, but when moved from a perpendicular position 
it presses upon the projection in the end of the hammer, 
causing the opposite end of the hammer to be raised, from 
which elevation it again falls upon a stationary bell A as 
soon as said cog reaches a horizontal position and ceases, 
as before mentioned, to press upon the hammer. 

Thus a notice by sound or an alarm is given at the point 
to which intelligence is to be communicated as soon as the 
register begins to act, and such sound may be continued or 
not, at pleasure, for the purpose mentioned, or for any 
other uses, as the hammer shall be suspended or not from 
contact with the bell or with any number of bells that may 
be employed. Figure 5 of said example, marked 10 in the 
annexed drawing, represents sections of said hammer and 
bell. Said several parts of the register are set in motion 
by the communication to or action upon the before named 
armature of a magnet attached to the lever of the register 
of the electric or galvanic current in the circuit of con- 
ductors, and from an electro-magnet in said circuit, as be- 
fore described, stationed near the said armature. As said 
armature is drawn or attracted from its stationary and hori- 
zontal position towards the said magnet, when the latter is 
charged from the circuit of conductors, said lever is turned 
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upon its fulcrum, and the opposite end thereof necessarily 
descends and brings the pen or marking instrument which 
it contains in contact with the.paper or other substance on 
the revolving cylinder directly beneath it. As said arma- 
ture ceases to be thus drawn or attracted by said magnet, 
as is the case as soon as said magnet ceases to be charged 
from the circuit of conductors, or as the current in said 
circuit is broken, in the manner hereinbefore described, the 
said armature is forced back by its own specific gravity, or 
by a spring or weight, as may be needed, to its former po- 
sition, and the pen or marking instrument in the opposite 
end of the lever is again raised from its contact with 
the paper or other substance on the before- named re- 
volving cylinder. This same action is communicated 
simultaneously from the same circuit of conductors to as 
many registers as there are corresponding magnets pro- 
vided within any cireuit and at any desired distances from 
each other. The cylinder and its two associate rollers are 
set in motion simultaneously with the first motion of the 
lever by the withdrawal of a small wire or spindle y Ex 
10, Figs. 2 and 5, from beneath one branch of a flywheel K 
that forms a part of the clock machinery hereafter named. 
Said wire g is withdrawn by the action upon said wire of a 
small electro-magnet o, Figs. 2 and 5, stationed in the cir- 
cuit and near the large magnet before named, as delineated 
in Figure 5 of Example 10. Said cylinder and rollers are 
subsequently kept in motion by a train of wheels similar to 
common clock wheels, as in Figs. 2 and 3, acted upon by a 
weight raised, as occasion may require, by a hand crank, 
and their motion is regulated by the same wheels to corre- 
spond with the act on of the registering pin or marking 
instrument. Said train is represented in Figures 1,2 and 3 
of said Example 10. 

The electro-magnet thus used is made in any of the usual 
modes, such as winding insulated copper wire, or strips of 


copper or tin foil or other metal around a bar of soft iron, 


either straight or bent into a circular form, and having the 
two extremities of the coils connected with the circuit 
conductors, so that the coils around the magnet make part 
of the circuit. 

To extend more effectually t e length of any desired 
circuit of conductors and to perpetuate the power of the 
electric or galvanie eurrent equally throughout the same 
I adopt the following mode, and also for connecting and ` 
using any desired number of additional and intervening 
batteries or generators of said current, and for connecting 

rogressively any number of consecutive circuits, viz.: 

lace at any point in a circuit an electro-magnet, of the 
denomination already described, with an armature, upon 
a lever of the form and structure and in the position of 
that used at the register to hold and operate the marking 
instrument, with only a substitution therein for such mark- 
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ing instrument of a forked wire A E x a m g, Fig. 3, like 
that upon the end of the signal lever heretofore described. 
Direetly beneath the latter wire place two cups of mercury 
E E, or two metallic plates joined to terminations of a cir- 
cuit l'ed in from the fresh or additional battery or gener- 
ator of said circuit, in the same manner as they are to be 
provided in the first cireuit of conductors at the points 
where the cups of mercury are hereinbefore described. As 
the current in the first circuit acts upon the magnet thus 
provided, the armature thereof and lever are thereby 
moved to dip the forked wire A into the cups of the second 
circuit, as in the circuit first described. This operation in- 
stantly connects the break in said second circuit, and thus 


produces an additional and original power or current of 934 
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electicity or galvanism from the battery of said second 
circuit to the magnet or magnets placed at any one or 
more points in such circuit, to be broken at pleasure as in 
the first circuit, and from thence, by the same operation, the 
same results may again be repeated, extending and breaking 
at pleasure such current through yet another and another 
circuit ad infinitum, and with as many intervening regis- 
ters for simultaneous action as may be desired, and at any 
distances from each other. 

The dictionary or vocabulary consists of words alpha- 
betically arranged and regularly numbered, beginning with 
the letters of the alphabet, so that each word in the lan- 
guage has its telegraphic number, and is designated at 
pleasure through the signs of numerals. 

The modes of which 1 propose of insulating the wires 
or other metal for conductors, and of laying the circuits, 
are various. The wires may be insulated by winding each 
wire with silk, cotton, flax or hemp, and then dipping them 
into a solution of caoutchouc, or into a solution of shellac, 
or into pitch or rosin and caoutchouc. They may be laid 
through the air, enclosed above the ground, in the ground 
or in the water. When through the air they may be insu- 
lated by a covering that shall protect them from the 
weather, such as cotton, flax or hemp, and dipped into any 
solution which is a non-conductor, and elevated upon pillars, 
When enclosed above the ground they may be laid in tubes 
of iron or lead, and these again may be enclosed in wood if 
desirable. When laid in the ground they may be enclosed 
in iron, leaden, wooden or earthen tubes and buried be- 
neath the surface. .Across rivers the circuit may be carried 
beneath the bridges, or, where there are no bridges, enclosed 
in lead or iron and sunk at the bottom or stretched across ; 
where the banks are high, upon pillars elevated on each 
side of the river. 


What I claim as my invention and desire to secure by 
Letters Patent is as follows: 


First: 'The formation and arrangement of the several parta 
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237 of mechanism constituting the Type Rule, the straight Port 
Rule, the circular Port Rule, the two Signal Levers and 
the Register Lever, and Alarm Lever with ts hammer, as 
combining respectively with each of said levers, one or more 
armatures of an Electro-Magnet, and as said parts are sev- 
erally described in the foregoing specification. 


Second: The combination of the mechanism constituting 
the recording cylinder and the accompanying rollers and 
train wheels, with the formation and arrangement of the 
several parts of mechanism, the formation and arrangement 
of which are claimed as above, and described in the forego- 
ing specification. 

Third: The use, syst?m, formation and arrangement of 
type, and of signs for transmitting intelligence between dis- 
tant points by the application of electro-magnetism and 
metallic conductors, combined with mechanism described 
in the foregoing specification. 


Fourth : The mode and process of breaking and connect- 
ing by mechanism currents of electricity or galvanism in 
any circuit of metallic conductors, as described in the fore- 
going specification. 3 


Fifth : The mode and process of propelling and connect- 
939 ing currents of electricity or galvanism, and through any 
desired number of circuits of metallic conductors from any 
known generator of electricity or galvanism, as described in 

the foregoing specification. 


Sixth: The application of electro-magnets by means of 
one or more circuits of metallic conductors from anv known 
generator of electricity or galvanism to the several levers in 
the machinery described in the foregoing specification, for 
the purpose of imparting motion to said levers and operat- 
ing said machinery, and for transmitting by signs and 
sounds intelligence between distant points and simultane- 
ously to different points. 
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Seventh : The mode and process of recording or mark- 
ing, permanently, signs of intelligence -transmitted between 
distant points and simultaneously to different points by 
the application and use of electro-mechanism of galvan- 
ism, as described in the foregoing specification. 


Eighth: The combination and arrangement of electro- 
magnets in one or more circuits of metallic conductors with 
armatures of magnets, for transmitting intelligence by 
signs and sounds, or either, between distant points and to 
different points simultaneously. . 


Ninth; The combination and mutual adaptation of the 
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several parts of the mechanism and system of type and of 241 
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signs with and to the dictionary or vocabulary of words as 
described in the foregoing specification. 


In TESTIMONY, I, the said Samuel F. B. Morse, 
hereto subscribe my name, in the presence of 
the witnesses whose names are hereto sub- 
scribed, on the 7th day of April, A. D. 1838. 


SAM’L F. B. MORSE. 


Witnesses: 


B. B. FRENCH, 
CHARLES MONROE. 


Ex'd.—4A. E. B. 
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SPECIFICATION Of the Patent granted to WILLIAM CONGREVE 
of Cecil street, Strand, in the County of Middlesex, 
Esquire, for a Mode of Construction or Arrangement 
for any Building so as to afford Security aguinst Fire, 
with other advantages. Dated February 7, 1809. 


With a Plate. 


To all to whom these presents shall come, d&e.: 


Now know ye, that in compliance with the said proviso, 
I, the said WILLIAM CONGREVE, do declare that the nature 
of my said invention is described in manner following, that 
is to say: The security against fire, which is the object 
of this patent, is the result of the combinations of divers 
different agencies, each of which, however, separately, 1s 
effectual to a certain extent, and to that extent, therefore, 
may be used singly, or which will together form one per- 
fect system. 

I shall, therefore, separately specify the parts, beginning 
with the most simple. 


First: This invention comprehends a fire alarm, which, 
in case of fire breaking out shall instantly give the alarm, 
and ut the sume time indicate the precise part of the house in 
which the mischief has arisen. 


Secondly It comprehends an apparatus for extinguishing 
fire which shall be called into action by the fire itself at its 
first breaking, and which shall be brought to bear upon the 
precise part where the flames exist. 


Thirdly: The means of extinction may be applied in 
conjunction with the alarm or without it. 


Fourthly : The means of extinction may be either exter- 
nal or internal. All which varieties of the combination 
may be applied according.to the conveniences and necessi- 
ties of the case. 

Thus in dwelling-houses, especially in those of that class 
where a saving of expense is an object, a good security 
may be afforded merely by exciting an immediate alarm 
indicating the precise spot where the fire exists, because, as 
in such a situation there are always people at hand, the fire 
might commonly be gotten under by the inhabitants, if 
they have but this warning, without any means of extinc- 
tion especially provided. 

In theatres, however, and other buildings which are spa- 
cious, and where there are but few persons on the spot, an 
alarm alone would afford but little security, although de- 


245 


246 


247 


248 


249 


250 


251 


252 


63 


sirable. To effect a perfect security, therefore, in addition 
to giving an immediate alarm, it is indispensable to provide 
the means of extinction by which the fire itself shall be- 
come the means of its own immediate extinction, and bring 
down upon itself a deluge in that particular spot where it 
shall have commenced. 

In warehouses or other buildings which are at times left 
without inhabitants, the alarm then becomes altogether a 
supernumerary agent in the combination; and in such 
cases, therefore, it is sufficient to provide the means of ex- 
tinction alone. 

Such, therefore, being the general outline and objects of 
this patent, I shall now proceed to specify the modes F 
which they are to be accomplished, in the order in whic 
I have above classed them. 

Fig. 1 (Plate XII.) is the section of a house supposed to con- 
sist of three stories. In the upper room, or ìn any other, an 
alarm X is placed, the detent of which (as shown on a larger 
scale, Fig. 2) is connected with a lever A B so that the lever, 
being pressed down in any part, shall set off the alarm. Over 
this lever are suspended any number of small weights, 1, 2, 3, 
&c., according to the number of rooms in the house, each 
weight being marked to indicate the particular room with 
which it communicates, and the bell Y being brought in front 


for the convenience of placing the weights at top, but being 


rung by a contrate wheel and verge as usual. Under the 
lever Å B a stop S S is provided, which, being zn, the 
weights may press upon the lever without discharging it. 
Now these weights communicate each with its rooms, either 
by cords or wires z y z, Figs. 1 and 2, connected with 
cranks or passing over pulleys, or without either, according 
to circumstances. The end of each of these cords or wires 
comes into the corner of the room, and hangs there out of 
the way when the alarm is not set, the weight at that time 
resting on the lever. The operation of setting it, therefore, 
is merely as follows: The cord or wire, or whatever else 
is used, being drawn tight, the weight is raised a few inches 
from the lever, and the cord being long enough is carried 
once or twice, or oftener, across the room, as shown in plan, 
Fig 3, attached to small hooks in the wall, and the end of 
it made fast so as to hold the weight in suspension. In 
this simple manner all the rooms in the house may be se- 
cured, for it is evident that this arrangement having been 
made, and the stop withdrawn, any incipient fire in any one 
of the rooms will immediately burn through some part of 
the cord fixed as above described, so as instantly to let fall 
its weight and discharge the alarm, while, by observing 
what 5 weight has produced this effect, it 18 ex- 
actly known in what part of the house the fire exists. 

Thus Fig. 1 supposes a fire to have just broken out in 
the middle floor of the house, the string y leading across 
that room is burrt through; the middle welght supported 
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by that string has fallen; the alarm is in action, and it is 
known by observing the weight in which room the fire 
must be. And here I have to remark, that this self-same 
apparatus, by merely connecting the line with the windows 
and doors of the room instead of the wall, that is, by pass- 
ing it over hooks fixed in the inside of the shutters, becomes 
at once an alarm against robbers as well as fire, for it is 
evident that any attempt to open either door or shutter so 
arranged must slacken the cord, and by dropping the weight 
on the lever produce the same alarm as if the cord were 
burnt through. This, though here considered merely as a 
collateral object and advant; age, 18 indisputably one of no 
mean importance, since the same identical arrangements 
answer both ends, and inasmuch as it is indeed more ad- 
visable to carry the cord to the window shutters than to 
any other part of the room, because by so doing it must 
pass in contact with the curtains, which are amongst those 
parts of the furniture most liable to feel the first effects of 
a fire breaking out. 

But the'fire alarm thus far described requires to be set 
every night. Now, although from the extraordinary 
facility and simplicity of the operation this cannot be 
urged as any objection to the invention, still, however, it is 
by no means absolutely necessary ; on the contrary, there 
is a variety of ways by which the same security may be 
gained, and the alarm be constantly prepared. Thus the 
cords, wires or other means which keep the weights in 
suspension may be passed round and about the room, 
either concealed behind the paper, under the floor, and 
above the ceiling, or visibly along the cornice, in which 
situation they may be ınade an object of ornament, with 
festoons or pendants of some rapidly inflaming matter, 
which shall, in case of fire, quickly communicate with the 
main cord; or the leaders may be concealed by a slight 
beading round any part of the room, so as to be exposed 
to the first effects of fire, and so as in either of these modes 
to be in a constant state of preparation. 

The same thing may also be effected by having the end 
of the cord or wire in the room fixed by means of certain 
cements, which shall give way and release it without the 
immediate contact of the flames, but merely by the effect 
of the heat produced by the fire in the room, the atmosphere 
of which would soon acquire a temperature sufficiently high 
for the purpose. 

This arrangement 1s made by a small thin piece of any 
metal or other substance, about the size of a half-crown, 
fixed to any part of the interior of the room, and by a cor- 
responding and similar piece of the same substance attached 
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. to the end of the cord or wire supporting the weight. 


Now, these two pieces of metal being cemented together 
by any of the following cements, the “weight will be sup- 
ported in the desired position until the temperature be 
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raised to the different degrees marked in the subsequent 
table for each nature of cement, so that the cement used 
may be regulated according to the ordinary temperature of 
the atmosphere in the room to be SE ; that is to say, 
in rooms of ordinary high temperature the cements re- 
quiring the higher temperature to discharge the detent 
will be used, and in those of ordinary low temperature 
those cements of greater facility of discharge shall be 
applied. 


Table of the different degrees of temperature at which 
the following substances will give way with a tension of 
two pounds and a quarter : 


Pure wax 22.2222. له ممه م‎ „about 92 
1 part resin, I war لمم ل مد‎ aaa -...100 
3 parts resin, 1 shellae ....... dE 102 
9 shellac, 8 resin ---- ---- ---- k 107 
CCC 108 
2 parts resin, licua. cams 113 
fh A رون‎ 142 
8 parts bismuth, 5 lead and 3 ti 190 


These substances may be further varied, and other 
similar ones applied on the same principle. I have been 
the more particular in specifying all modes, because these 
detents, as will be found, apply to the apparatus of extinc- 
tion as to the alarm. 

A mercurial or other thermometer may also be con- 
structed, which, being fixed in any room, shall discharge 
the cord or wire leading to the alarm at any given tem- 
perature, for the expansion of mercury or any other fluid, 
metal or substance, affords an agent infinitely more power- 
ful than is required, 

Fig. 4 represents a thermometer so arranged: The bulb 
B and tube T are rather larger than ordinary, and the tube 
being left open at top, a small light piston p works within 
it. This piston being set at a particular degree of temper- 
ature in the tube, is connected by a small rack r in the pis- 
ton rod to a correspondent vertical toothed wheel 20, and 
this vertical whel w again works into a horizontal one y, 
having a small detent «on its axis. This detent holds the 
hook A, to the end of which the wire or cord c, supporting 
the weight, is attached. When, therefore, the mercury in 
the tube rises above the degree of temperature at which 
the piston is set, it drives the piston before it, turns the 
wheel, unlocks the hook and allows the weight to fall. 

The alarm may be constructed with an index, which 
shall point out the particular room on fire, by the action of 
one weight above. Fig. 3 represents such an index, where 
the cords or wires from the different rooms lead to the pul- 
leys A B C D, &c., keeping them, while the cords or 
wires are held tight, in the positions A B C D. These pu, 
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leys, however, over which a cord x y z, supporting the 
weight W, is strung, are contrived to slide into the position 
abed by the action of the weight W, according as the 
cord or wire of any room is discharged, Thus, if the pul- 
ley « be kept in its position by the cord or wire from the 
parlor, when that is discharged, A moves to a, and by this 
motion brings the word parlor, attached to the pulley A, 
into sight on the face of the index, while the weight W, 
dropping at the same instant, discharges the alarm, and 
so on with any other room. 

Here then the specification of the first part of the com- 
bination of this patent is complete; that is to say, it is thus 
shown how an alarm may almost instantly be given upon 
the breaking out of a tire, ¿ndicating also the precise spot 
where it exists, Various means are shown by which this 
eflect may be produced, either visible or invisible, occa- 
sional or constant, and various other modes might, were it 
necessary, be specified, but this is needless, as they can but 
be varieties of the same agency. 

I shall now, therefore, proceed to specify the second part 
of the combination hereby patented for security against 
fire, namely, the construction and arrangement of the 
apparatus, by which, immediately on the breaking out of a 
fire, means shall be set in action to extinguish the flames 
wherever they may be. 

This is accomplished by means of leaden, iron, or other 
pipes, for the conveyance of water to the burning part, the 
supply of 1t being directed into the particular spot by 
means similar to those above described for the alarm, or 
indeed hy the same means when the alarm is a part of the 
combination. 

Thus let Fig. 6 represent the section of a house of three 
stories, having a cistern A at the top of the house, in any 
convenient situation to be filled with rain water و‎ or by a 
forcing pump, or in any of the usual modes. And suppose 
certain pipes leading from this cistern to particular rooms, 
there to be disposed for the purpose of discharging a quan- 
tity of water into that room, as will be hereafter more par- 
ticularly detailed. Each of these pipes is provided with a 
valve or plug, which when shut prevents the water from 
passing into it. These valves or plugs, therefore, being 
connected to the same line or wire that discharges the 
alarm when the two are combined, are contrived also to be 
discharged or opened at the same instant that the alarm is 
set off. The valve V being raised by a lever L having a 
weight W at the opposite extremity, which weight is held 
in suspension by ® or y, a branch of the cord or wire which 
suspends the weight of the alarm for «ny particular room, 
so that when that cord or wire is burnt through, or dis- 
charged by the fire in any of the other modes above speci- 
fied, and lets fall the weight which excites the alarm, the 
weight which raises the valve of the pipe P, Q or R shall 
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also fall. By this arrangement, therefore, a rush of water 
to that particular room is pr oduced at thesame instant that 
the alarm sounds, where they are thus combined, or without 
the alarm where the cords, &c., are connected with the 

ralve alone. Thus the rush of water to the middle story 
is immediately produced through the pipe R by the break- 
ing out of the tire in that story; and that pipe being the 
only one opened the stream is confined to the part where 
fire exists, by which means less water is required to pro- 
duce the effect, and the inconvenience of a general dis- 
charge of it is obviated. 

Having thus, therefore, shown how a fire breaking out in 
any part “of the building shall immediately bring a body of 

water to that part of it, it is now to be explained how that 
water is to be employed for the certain extinction of the 
flames which have brought it there. 

There are various modes of accomplishing this object; 
still, however, no variety in their application can affect this 
inv ention, as any such varieties must be still essentially the 

same, whilst they are founded on the particular basis above 

specificd, and applied for the specific purpose above de- 
clared; that is to say, while the water by which the fire is 
to be extinguished i is brought into action by the fire itself. 

I shall, therefore, confine myself to the specification of a 
few at the most simple and most effectual of these modes. 

The system of dispersing the water throughout the room 
delineated in the upper story of Fig. 6 is that of producing 
an universal shower from every part of the ceiling (as ex- 
pressed in that figure by the streams a, a, a, a, Ke. A where 
the ceiling, as in "the: ires, is supposed to be a thin board- 
ing of wood, bored full of small holes, either to be con- 
cealed by some filmy and porous paper, or to be worked 
into an ornamental pattern, Now the pipe or pipes, P, 
from the cistern communicating with this room, being sutti- 
ciently large, according to the size of the room, and so dis- 
posed as, on the opening of the valve or valves, immediately 
to fill the space SS above the ceiling, and to circulate water 
between the rafters, it follows that a deluge will be poured 
down over every part of the room, the intensity of which 
may, by construction, be carried to any degree, and the 
eticacy of which, for the almost immediate extinction of 
fire in that room, cannot be doubted, even if it had made 
much greater progress. than tlie ar rangement deseribed can 
possibly adimit of previous to the application of the water; 
but should the fire have broken through any part of the 
ceiling, it follows that the discharge of water will thereby 
become greater in that part where it is in fact most wanted. 
„ This mode appears more suited to theatres, warehouses 
or other large buildings of this description, than to common 
dwelling houses, as the latter are seldom constructed with 
boarded ceilings; nevertheless, if the ceilings be arranged 
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269 expressly for the purpose, it is as applicable to the one as 
to the other. 

In such buildings, also, as theatres, warehouses and the 
like, where the ceilings are very spacious, and where, there- 
fore, it would be useless and even inconvenient to produce 
a general shower from the whole extent of the roof, the 
ceilings are to be divided into compartments, each having 
its distinct valves, pipes, &., so that in such a building, 
though in one large room, the extent of the remedy shall be 
limited to the extent of the evil. 

The second system for the dispersion of the water which 
I shall specify, seems better calculated for common dwel- 
ling houses. 

270 This is delineated in the middle story of Fig. 6; it con- 
sists of a shower Û b, 6 b, produced from the cornice all 
round the room, and of a el (P can from the centre of the 
ceiling to deluge the central parts. The first is produced 
by the water being, by means of the pipes, valves, detents, 
K., as above described, let into an iron, leaden or wooden 
trunk T T, passing round the room and concealed by the 
cornice, This trunk being full of holes, the cornice is also 

, constructed to admit the water when discharged from it to 
stream down the walls so copiously as to extinguish any fire 
that may have seized the wainscot, hangings, or furniture 
near them, while the central jet « eve is produced by water 
carried into a small cistern G, Fig, 6, the construction of 

271 which is shown on a larger scale in Fig. 7, where a funnel 
F is inserted into the cistern C. This funnel. being con- 
nected with the cross pipes Y Y, X X, forming, as it were, 
a hollow wheel, the axis of whieh is the funnel F ,moving 
in a socket in the bottom of the cistern, Now, at the ex- 
tremity, and in the side of each of these pipes, there are 
small holes w e, ær, from which, when the cistern is full, 
the water rushes in the direction A y wz, and produces a 
rapid revolving motion; the pipes and funnel having a 
power of turning with facility as above described. In the 
center of these revolving branches 18 fixed a bulb B, with 
holes similar to the rose of a watering pot, and at the end 

979 of each arm is affixed a similar bulb D, from each of which 

^'^ water is allowed to stream in any quantity by construction, 
This system, therefore, receives its rotation from the jets 
of water æ y w z, and will, both by means of those jets and 
by means of the roses or bulbs above described, scatter with 
great velocity any quantity of water desired throughout 
the central part of the room, as shown by the streams d d 
d d, Fig. 6, where the cistern C is supposed to be concealed 
above the ceiling, and the branches N A lying close below 
the ceiling to be decorated in any way so as to become an 
object of ornament, while the cornice conceals the trunk 
which waters the walls. Thus, therefore, the means of in- 
undating the room of a dwelling house may be obtained 
without any disfigurement ; but the plan exhibited in the 
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5 floor of Fig. 6 will be still less visible. The shower 
b b b, round the walls, is produced by a trunk behind the 
cornice as above ; but the jets @ ean, e e e e, which act upon 
the central parts, are here produced by pipes o o, having 
their apertures flattened and spread, or otherwise adapted, 
for scattering water and opening in the angles of the cor- 
nice, or in other parts, whence may be thrown any number 
of streams, and in any direction about the room. 

It has already been stated that in large buildings, such 
as theatres, &c., where the ceilings are spacious, the appli- 
cation of the water is not to be extended over the whole 
space, but to be confined to those parts where the evil 
exists, So, also, it must be remarked, that in the larger or 
in any of the rooms of a dwelling house the remedy may 
also be partially applied, whichever mode be adopted. 
Thus, in the first case, or that delineated in the upper story 
of Fig. 6, the shower in a room, as well as in a theatre, 
may be limited by compartments, to be set in action by the 
detents, &c., being limited to those compartments in like 
manner in the second case, or in the mode delineated in the 
second story of Fig 6, the same partial application 18 prac- 
ticable by exciting the shower from the cornice on this or 
that particular side of the room, aecording to the situation 
of the fire; and instead of one central large branch, as 
above described, by having a smaller one to every quarter 
or other division of the room. And in that case, delineated 
in the ground floor of Fig. 6, the same may evidently be 
practiced as to the stream from the cornice, and by setting 
in action any one or more of the pipes in the angles. In 
fact, this partial application may be limited even to par- 
ticnlar pieces of fixed furniture, such as a bedstead, or to 
the drapery of a curtain, where, by having the ends of the 
detent lines extended with weights concealed in tassels, or 
any other ornamental device, and combined with the 
drapery. These detents may be discharged at the first in- 
flammation of any part of the drapery, and either of the 
effects above described may be produced, the shower being 
limited either to the part itself, or more extended over the 
room. ۱ 

A proviston may be made in every room by which any 
person may, in case of discovering the accident before the 
detents shall happen to be discharged, immediately give the 
alarm and produce the shower. By similar means, also, a 
guard may thus be afforded in particular rooms in case of 
those accidents to which the clothes of women are so liable, 
and from the frequent and dreadful recurrence of which so 
many lives are lost. In the first moment of any such mis- 
fortune the sufferer might immediately have recourse to 
the handle thus provided, and might produce the alarm 
and a partial or general shower, on either of the above 
specified principles, which should instantly extinguish the 
flames betore any serious injury had been received. 
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Now, it is evident that any of these modes of applying 
the rush of water may be combined with either of the 
detents above described ; that is to say, either of them 

may be produced by the burning of the cord, whether 
visible or invisible, or the releasing it by the fusion of the 
cement holding it, whatever that muy be, or by the ascent 
of the mercury in the thermometer; and that whatever 
these varieties of combination may be, they may be adopted 
either in conjunction with the alarm or without it. 

With regard to the different systems of extinction, it must 
here be remarked, that howsoever the water may be applied, 
no inconvenience from dampness or the breaking of pipes 
in frosty weather need be apprehended, since whatever be 
the construction of the apparatus for the immediate disper- 
sion of the waters, none of it is suffered to escape from the 
cistern but at the moment when required to be called into 
action, and, therefore, none of the inconveniences above 
mentioned can occur. The whole apparatus also is pro- 
vided with a stop similar to that of the alarm above 
mentioned, which either prevents or permits the action at 
pleasure. 

Hitherto the source of the water to be employed has been 
considered merely as internal, arising from a tank or reser- 
voir at the top of the house, supposed to be previously 
filled. The external means of accomplishing the object even 
without a reservoir are now to be considered. Thie first of 
these to be specified, as by means of a forcing pump at the 
bottom of the house, to which, on the alarm being given, 
the inhabitants may run for the purpose of extinguishing 
the fire; from which pump, by the same system of “detents, 

valves, de, as above described, the stream shall be dir ected 
to the particular part on fire. 

Thus Fig. 8 represents a house secured on this principle, 
where A is the forcing pump. Now, the water being driven 
by this pump into a small cistern e, furnished with an air 

vessel D, and conducting pipes P 0 R being carried from 
the cistern to different parts of the house, it “follows that a 
continual stream may at any time be thrown into any part, 
according as this or that conducting pipe is opened; and 
this is to be effected, as with the great reservoir, by the 
falling of the weight Wat the extremity of the lever L, 
which thereby turns a cock and opens a particular pipe, 
as the fire shall have liberated the corresponding cord or 
wire on either of the above mentioned principles. 

It is evident that this system may be applied either as a 
substitute for the reservoir or as an auxilary to it. 

But there is a still farther and most important external 
auxiliary or substitute for cither, which I have yet to de- 
scribe. This is to be obtained from the application of a 
system of conducting pipes by which the water of any 
number of engines in the street may also be thrown into 
the house, with the same determination, to the seat of the 
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fire as that possessed by the internal means already de- 
scribed. 

Thus, Fig. 9 represents a building provided with a close 
cistern © in any part of it, having the conducting pipes 2 
Q R leading to the different parts of the building (as in the 
last described case with the forcing pump). These pipes 
being, as before described, provided with exactly the same 
levers, cocks, and lines L W, xy, &c., as in Fig. 8, and for 
exactly the same purposes; that is to say, for the deter- 
mination of the water to any particular part on 
fire. Now in this instance the water is forced into the cis- 
tern through any number of pipes leading from it into the 
street, and there terminating in apertures similar to those 
of the common fire plug. To these apertures the conduct- 
ing hoses of any number of fire engines are applied, 80 as 
to force any quantity of water through this cistern, which 
may be either at the top of the house (in which case it is 
the reservoir above mentioned) or at bottom, as in Fig. 9. 

Or the water of these engines may be directed to any 

articular part of the house by internal or external cocks 
instead of the detents, &c. 

By this arrangement, therefore, ten or twenty engines 
may be made to pour their torrents into the partieular part 
of the building in flames, so that not a drop of water can 
be thrown in vain; and even if the fire shall have made 
head it must soon yield to the force of water so brought to 
bear upon it, and surrounding with such determined con- 
centration the course and action of the flames wherever 
they may have spread. | 

It is, indeed, scarcely possible to appreciate the importance 
of this mode of directing the action of the common fire 
engines, which, as now applied, are seldoin of any use in 
PE CIE the building on fire, not only from the impossi- 

tlity of getting the stream to bear upon the interior parts 
burning, but from the difficulty even of approach, which is 
here entirely obviated, as the plug holes may be at any dis- 
tance from the building and yet produce precisely the sume 
effect. 

This system of external application may evidently be ap- 

lied in conjunction with the reservoir, or independently of 
it. In small houses I conceive either the reservoir or forc- 
ing pump sufficient ; but in very large buildings where there 
is much inflammable matter, as it is possible that it would re- 
quire a cistern of inconvenient dimensions, under all cir- 
cumstances, to ensure the complete extinction of fire; in 
this case, therefore, it becomes of great importance indeed 
to have the external provision here specified, at the same 
time that it is of no less importance to provide the reser- 
voir also, as in most cases it would probably be alone sutt- 
cient, and, as at all events, under the most extraordinary 
circumstances, such, as a fire breaking out in several parts 
at once, it would undoubtedly keep the flames under until 
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the full combination of the resources proposed, internal 
and external, could be brought to act. have only to 
repeat, that however these combinations are varied it can- 
not affect the privileges granted me for this invention by 
his Majesty’s Letters Patent as the basis of the whole, 
and every part is, that the fire itself brings into action the 
means by which it is extinguished. 

There remains now only to observe, that a similar security 
is ¿n all respects extremely applicable on board of ship, 
where, for the parts under water, such as the orlop deck 
and hold (which are indecd the most dangerous), any 
intensity of stream thus directed to the part on fire may be 
obtained. without either reservoir or labor, merely by the 
detents and valves at once in the side of the vessel; and 
that in the parts above water the operation of the forcing 
pump may be applied as above specified with the greatest 
convenience and under circumstances of peculiar facility 
as to labor. 


IN WITNESS WHEREOF, dc. 


Ex.—J. A. W. 
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ELECTRICAL TELEGRAPHY. 


[ From Comptes Rendus, Vol. 31, Puge 449. Published in Paris in 1850 
by Bachelor. ] 


^ Application of Physics.— Memorial on the Application 
of Electrical Telegraphy to the Summary Relations of 
the Inhabitants of Large Cities. By Mr. ARISTIDE 
Dumont. (Extract by the Author.) 


“To fix the idea we will take Paris as an example. 

“One hundred and fifty bureaus of telegraphic corre- 
spondence, to be divided in all the wards of Paris and in 
the little precincts, in proportion to the population and 
their habitual relations. ‘These one hundred and fifty 
bureaus to be connected with each other by a system of 
subterranean electrical telegraphy, in such a manner that 
the despatches can be sent in two minutes at the most, be- 
tween any two stations, whatever may be their distance 
from any other place. 

“In each bureau of telegraphic correspondence a sufti- 
cient number of messengers should be stationed to carry 
the despatches to the residences and receive the answers. 
Thanks to the large number of bureaus and the mode of 
their subdivision, it would require not more than four 
minutes to carry the despatch from any one bureau to a 
residence, so that in the space of six minutes at the most a 
piece of news or an order could be transmitted from Van- 
girard to Romainville, from Charenton to Courbevoie; in 
fact, from any one point of the City of Paris to the most 
distant ward. 

“ Organization of the Service. — The service should be 
organized in. such a manner that tlfe messages of the one 
hundred and fifty bureaus should never be in danger of 
crossing each other; this is the process by which we have 
reached this object. Each particular station is united to 
the central station by a particular underground wire. The 
particular stations are divided into a certain number of 
E in such a manner that the stations of one group 
should be placed nearly in the direction of the diverging 
lines, the central station being taken as the center. The 
particular wires which serve the stations of the same group 
are arranged underground, isolated by the help of a gutta 
percha envelope, and enclosed in the same trenching and 
the same cast iron pipe of o°”, 15 in. diameter. 

* Central Station.—Several dispositions can be adopted 
for the central station. We will only indicate the princi- 
de one, as that which seems to us to be the most suitable. 

#t us at first remark that each particular station is fur- 
nished, besides its particular wire, with a complete electri- 
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293 cal apparatus, to wit: 1st, a galvanic pile or electro-mag: 
net, capable of producing a current sufficiently strong to 
transmit, the despatches ; 2d, a telegraph; 3d, a striking 
work; 4th, a manipulator; 5th, finally, a commutator and: 
all the ordinary accessories, 

“The central station can contain only one room, where 
the wires of each particular station meet in a very visible 
manner and in the regular order of their numbers. To each 
one of these wires is attached in the interior of the central 
station: Ist, a striking work; 2d, a telegraph, capable of 
indicating only the numbers of all the stations, at the will 
of the operator. 

“ The wires of the particular stations, suitably isolated, 

294 come and range themselves perpendicularly along one of 

the walls of the central station. Each wire is terminated 

by an oval buckle and a hook. Above each hook the num- 
ber of the station to which the wire belongs has been 
marked. The particular striking work of each wire shows 

a button, which, by the aid of the action of an electro- 

magnet, pr ojects about 1 centimetre from the exterior wall 

of that striking work every time that it is put into action. 

Finally, in front of the vertical wall of the wires at the 

central station, a certain number of agents are occupied in 

observing, without intermission, the striking work and the 
numbered telegraphs. This being set, I suppose that the 
station No. 3 wishes to communicate with the station No. 

10. The operator at the station No. 3 first makes the strik-. 

ing work No. 3 move at the central station, and in conse- 

quence causes the button indicator of that striking work 
to project or come out; then he causes to appear to tele- 
graph No. 3 the No. 10, which is the number of the station 
with which he wishes to put himself in connection. Then 
one of the watchers takes the wire No. 3 and attaches it to 

No. 10 by means of the buckles and the hooks which have 

just been mentioned; Both stations are at once placed in 

direct connection without any intermediary. It is seen 
that by this disposition, which besides only requiring but 

a limited number of persons, can never cross each other, 

nor can there be any confusion in the dispatches.” 
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Ertrart from “ London Journal of Arts and Sciences, ۷ 
Series, Vol. 1, page 269. London: Published by Sher- 
wood, Neely, Jones & Newton, A. D. 1820,” 


To James GLENNY, of St. John’s square, Clerkenwell, 
and Jonn Darry, of Gee street, London, for a Machine 
and Apparatus calculated to answer the purposes of a Fire 
and Burglary Alarm. 

The object of this invention is to indicate, by means of a 
placard or signal containing the written information, in 
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what part or situation of the premises to which it is at- 
tached, a fire or burglary has taken place, immediately upon 
either having happened. ۱ 

This is effected by means of an alarm placed within a 

ox, having the appearance, if desired, of a bookcase, the 

internal works of which are connected by lines to ever 
part of the house or premises that may be thought kaan 
ous. These lines, carried from the alarm in the manner 
of bell wires, are, at their extremities, connected to trig- 
gers, any one of which, being discharged, releases its line 
immediately and sets off an alarm bell within the box, 
firing a pistol also if attached thereto, and at the same time 
presents a slider or label, containing the words Fire or 
Thieves in such a part of the premises, describing where 
and which of the two occurrences; the label being previ- 
ously prepared and attached to the line that runs to the 
particular part mentioned. 

The construction of the apparatus is as follows: A box 
of any external appearance, placed in the bedroom or else- 
where as a piece of furniture, contains the alarm bell, 
which is connected to the striking part of a clock. Each 
of the lines before described are connected at one end to a 
piece of metal as a trigger, which is hooked to a holdfast 
placed in such a situation that by the opening of a door or 
window the trigger is liberated and the line suffered to 
recede. The line passes over pulleys placed at every angle 
until it arrives at the box containing the alarm into which 
it is introduced. At this end of the line within the box is 
suspended an iron weight, which is let fall by the line run- 
ning back when it is liberated from the holdfast. 

These iron weights in falling strike down levers, which 
levers are formed by pins fixed in a wooden axis crossing 
the box, so that any one of the tron weights in falling will 
cause the wooden axis to turn. At one end of this axis is 
an arm connected by a wire to the striking part; by the 
pull of this wire, which takes place when the axis turns, 
the alarm is set off. At the lower part of each of the iron 
weights above mentioned. (or, indeed, in any other conve- 
nient part or manner), is a chain or other contrivance con- 
nected to the label, placard, or direction signal, which, by 
the fall of the weight, is projected forward or presented to 
view. 

The alarm or striking part is of the ordinary construc- 
tion, having a spring in the barrel, to be wound up as 
usual. ۱ 

Thus it will be understood that by the opening of any 
door, window, or strong box, a trigger attached thereto 
will be let off, and the line connected to the trigger, run- 
ning back about one foot, will cause the weight at its other 
extremity to fall as above described, discharging the 
alarm, and presenting a label descriptive of the part of the 
premises from which it leads, 
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The contrivance above described is intended to glve 
notice that a burglary has taken place, and in what part. 
In the event of fire, the same apparatus is adapted to indi- 
cate the occurrence, by substituting in place of the trigger 
and line before mentioned small lines of catgut, or other 
fit material (connected to the alarm, as above described), 
which are carried across the ceiling in any direction, or 
round the cornices of the apartment intended to be guarded. 
It being considered by the patentee that a flame always 
ascends, these slender strings would be burnt asunder be- 
fore the fire could have taken sufficient hold to endanger 
the premises; and the alarm having, upon the string being 
burned, instantly given notice of the occurrence, as well as 
of the precise spot where it has taken place, so early an 
indication will enable the persons alarmed to extinguish 
the fire before it has arrived at a serious head. 

There is also a contrivance by which an instantaneous 
light machine may be put in action by the operation of 
the alarm; but the novelty and improvement claimed by 
the p: itentee consists sole ‘ly in the adaptation of the placard 
and label, describing where the burglary or fire has taken 
place ; and though several of the modifications of the 
alarm are the invention of the patantees, yet they do not 
wish to claim them as exclusively their own, but confine 
themselves to the use of the indicating label only. We 
understand the apparatus is put up complete from £5 up- 
wards, 


Ex.—J. A. W. 
Enrolled May, 1820. 


Evtract from “ Mechanic? Magazine, Vol. 19, puge 66, No. 
508, May 4 London: Published by M. Salmon, A. D. 
1833.” 3 


Description of a new double-power fire engine, suitable 
for theatres, manufactories, distilleries, brew-houses, &e., 
with some partic ulara of the fire-prevention arrangements 
of St. Petersburgh, By Mr. Wm. Reed, of the Russian 

Imperial Paper Manufactory, Peterhott. 


PErERHOFF, NEAR ST. PETERSBURGH, 
Jan. 3, 1833. 


Drar Sir: I send you herewith the drawings of a new 
double-power fire engine which I have lately “constructed, 
and which, from many years’ experience in the fire engine 
line at the factories of Messrs. Phillips & Hopwood (now 
Tilley’s), Mr. Bramah, Mr. Braithwaite and others, 1 ean 
with confidence yecanimend as particularly suitable to 
theatres, manufactories, distilleries, brew-houses, country 
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mansions—in short, all large public and private establish- 
ments. 

Fig. 1 is an elevation of the engine; Fig. 2 a plan; Fig. 
4 a transverse section, and Fig. 7 an end view. I have 
drawn the whole of these figures, as well as the others here- 
after referred to, with such minuteness that any intelligent 
workman may be able, from an inspection of them, to con- 
struct such an engine without falling into any material 
mistake, 

It will be at once seen, from inspection of these figures, 
that this double engine occupies very little more room than 
the ordinary fifth-size fire engines, The principal differ- 
ence consists in its having double handles, and four six- 
inch barrels instead of two. With the double handles ten 
men can stand in. the inside and twelve outside, making a 
double set. The handles are 10 feet long, to give sufficient 
room in the down stroke. The piston works seven inches 
only, which enables the firemen to complete a full stroke 
from top to bottom without difficulty. When one of the 
old-fashioned long-stroke engines has been a few minutes 
at work the men get winded and able to make half strokes 
only ; that is, they make a halt in the middle, which causes 
au injurious check to the flow of the water. The levers of 
this engine, being eight feet from outside to outside, exert 
more than ordinary power over the barrels or force pumps. 
Each lever has a rule joint, which is kept fast while at work 
by a pin attached to a short chain, as shown at H, Fig. 7; 
when out of work this pin is taken out and the handles 
turned up, when they occupy a space of only five feet wide 
by tive feet high. 

I have allowed a good sized air vessel (A), so that the 
water ways and valves may be of corresponding magni- 
tude; for the method of wire-drawing the water, now so 
generally followed, is, in my firm opinion, the only reason 
why our modern engines do not come up to the famous 
Newsams of old. 1 may remark by the way, however, of 
these Newsams, that [ do not believe all that is related of 
them; as, for example, that they could play 55 yards. If 
they ever played over the grasshopper of the Exchange it 
must have been when it was in a situation similar to that 
Which it temporarily occupied some seven years ago, when 
it lay alongside of the dragon of Bow Church, in a stone- 
mason’s yard, in Old street. But to proceed: The deliv- 
very pipe passes in a straight line from the air vessel A. 
Elbows are bad things in all hydraulic engines and ought to 
be avoided as much as possible; مه‎ also are small water- 
cocks and all bed pieces of less than two inches bore where 
an engine plays by suction. The delivery hose are four 
inches in diameter, and run, also, nearly in a straight line 
to the branch pipe. A ring is fixed on by two small bolts 
Or screws, as own at D, Fig. 3, with an iron support or 
spike, for the purpose of resting the branch pipe at times, 
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309 and so taking the weight of it from off the hose. The bend 


thus given to the stream of water is so proper for the pur- 
pose, that it is projected not only far higher, but with much 
less labor than could otherwise be done. This hoop support 
has likewise a hook to assist the firemen in going up lad- 
ders, and also to rest the branch upon occasionally after he 
has reached his point of operation. 

The supply of water for working this engine is from a 
cistern inside, which is filled by buckets or pails, for which 
purpose there is free access at each end. The barrels stand 
on short metal columns and foundation plates of brass, as 
shown in Fig. 4 and more in detail in Figs. 5 and 6. 

Brass hinge valves are employed, as large as the size of 
the barrels will admit of, care being taken that they shall open 
to no greater angle than one of 45°, for beyond that there 


ir a chance of their sticking fast and. stopping the plunger 


or piston in its descent. I think the valves of all pumps, 
whether for hot or cold water, should be hinge valves of 
brass, and not poppet valves with spindles and bridges, 
which are very liable to stick and choke the water ways. 

An engine of this kind could, of course, be made to work 
by suction; but in places where there are no water works, 
as in many towns, and in most buildings situated remote 
from towns, of what use are suction pipes? In St. Peters- 
burgh, for instance, a supply of water can only be obtained 
by means of carts or buckets. 

Apropos of suction pipes, however, I would recommend 
that wherever they are employed they should be made of 
stout copper, of two or three lengths, with large, casy bends 
or clbows, 15 inches long; that they should have coarse- 
threaded swivel nuts, and be screwed on between the hind 
wheels and under the engine bottom. On the upper side, 
and inside the reservoir, there may be a slide valve to open 
from within when the suction is taken off and a cap screwed 
on. This will be found much better than any cock, and 
also cheaper. Copper suctions would, moreover, not be 
liable to draw air, and, if trod upon, run over, or bent, can 
be easily repaired, which is not the case with your leather 
ones with tins in them. 

I have had for these fourteen years under my charge two 
of Mr. Tilley’s engines—a third and a fifth size—and they 
are now as good and sound as ever. When the frost comes 
on I move them into a warm place, and keep them always 
fully charged with water so as to be constantly ready for 
action. I have lads to manage them that, for skill and dar- 
ing, would challenge a comparison even with your Bride- 
well boys of old. About six years ago, when the woods 
were on fire from the extraordinary heat of the weather, 
we were called on to assist in the extinction of the confla- 
gration, and a rare, tough job we had of it. The worst of it 
was the men got so thirsty they drank the water intended 
to quench the fire. 
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I should have mentioned, in the description of my new 
double engine, that in consequence of its being rather 
lengthy between the wheels there are two flat bars of iron 
placed under the bottom, as shown at B D, for the better 
support of the machine, 

A pole to draw by seems better than shafts, as the horses 
can be sooner disengaged from the one than the other. 

Perhaps it may not be out of place here to say a word or 
two about the state of St. Petersburgh in regard to its pro- 
tection from fire. Were water works established there (as 
no doubt there will be in time) they would, of course, be a 
great help to the fire engine establishments ; but it is to be 
recollected that they have, what not many capitals can 
boast of, a noble river, wider than the Thames at London, 
and several fine canals branching through the city. Now, 
were there but four or six floating fire engines, like those 
of the London Assurance and Phanix Companies, placed 
on these waters, I do not think that, as regards the matter 
of fire, the inhabitants of St. Petersburgh would be so very 
ill off. ‘The engines, it is true, would be frozen up five 
months in the Winter, but even then they would be 
able to pump up from beneath their icy barrier a 
supply of water for the fire engines on shore 
with ten times the rapidity of persons employed with 
single pails at holes made inthe ice. We have at present four 
or five steam dredging boats for cleaning and deepening 
the canals, How easy would it be to have a large pump 
fitted to each of these for supplying water to the water 
carts? The boats could be stationed in the Autumn in the 
vicinage of those parts of the town where their assistance 
would be most likely to be required. The engines are (I 
believe) of about twelve-horse power, and in hard frost the 
boiler ought, of course, to be empty; but six or seven men 
would, by a hand-pump, fill the boiler while the fire was 
lighting, so that the engine could be at work within an 


hour. Were the people of St. Petersburgh to have one of 


Mr. Braithwaite’s steam fire engines (I hear they have got 


one at Berlin), it would not be of much more use to them, 
under existing circumstances, than one of these steam 
dredging machines. For who would dream of supplying 
by pailfuls an engine which discharged a ton of water per 
minute? Such an engine car only be worked to good 
purpose where there is an ample supply of water laid on, 
as in London, to every individual house. 1 will not say 
that such an engine might not, nevertheless, be very de- 
sirable in this capital; for during the Winter it could be 
run upon the ice at any part nearest to a fire on the banks, 
and on a hole being made in the ice (which, as the ice is 
rarely above two inches thick, would be a work of not 
many minutes), it could supply other fire engines with 
water if it could not itself perform the work of one; while 
the steam dredging boats, from being wedged up in the 
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ice, could only be of use under particular local circum- 
stances, St. Petersburgh, though without water works, 
has, after all, many things in which she is much superior to 
London. Think only of the thick walls of her dwelling 
houses constructed of 24-inch bricks, and a yard in thick- 
ness or more, with a stone staircase from bottom to top! 
Think, again, of her beautiful shect-iron roofs, which 
neither sparks or even flakes of fire can penetrate. 

I must, before concluding, advert to a very excellent 
method which they have adopted in St. Petersburgh of 
conveying, throughout the whole of its limits, instant in- 
telligence of the breaking out of any fire, and of its partic- 
ular locality. The city is divided into eleven or twelve di- 
visions (I forget which), each of which has a look-out 
tower rising high above all the other houses, where vigi- 
lant watchmen are stationed day and night to give notice 
of fires. Each tower has a transparent globe or balloon, 
divided into as many compartments as there are divisions 
in the city, and to each compartment there is a particular 
color or combination of colors assigned. When a fire takes 
place this globe is hoisted out, with a light in the compart- 
ment cor responding to the division of the city which is the 
scene of the calamity. At each of these watch towers, too, 
there are fire engines, firemen, horses, ladders, water carts, 
&c., in constant readiness, and all in capital working order. 


I remain, dear Sir, 
Yours truly, 
WILLIAM REED. 
Ex.—J. A. W. 


Extract from “ Mechanics Magazine, No. 543, Vol. 20, 
Page 240, January 4. London: Published by M. 
Salmon, A. D. 1834.“ 


MARYLEBONE LITERARY AND SCIENTIFIC INSTITUTION. 


Delay ut Iircs.—SIR: I was a spectator of the fire at 
Camberwell on the night of the 15th instant, I have no 
doubt but that much of the property which was destroyed 
might have been saved if the engine had arrived earlier, 
It has struck me since that if the police stations had some 
telegraphic mode of communication with each other the 
intelligence of a fire having broken out in one of the sub- 
urban parishes might be sent to the engine stations much 
more rapidly than it now is. The firemen would then know 
which way to drive the engines; they could start directly, 
and would most likely be half way towards the tire in less 
time than it now takes to let them know that one has 
broken out. I think the communication might be made by 
the discharge of one or more rockets of a peculiar color, 
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which would, of course, be easily seen. I merely throw 
this out as a hint, thinking that some of your correspond- 
ents might devise a more effectual plan. If such an 
arrangement could be made it would save much property 
from destruction, and, what is of far greater consequence, 
preserve many valuable lives. 


Dec. 18, 1833. 


Yours, &c., PIT. 
Ex.—J. A. W. 


Ertract from “ Mechanics? Magazine, No. 1223, Vol. 46, 
page 55, Saturday, January 16, 1847. London: Pub- 
lished by Robertson cb. Co., A. D. 1847. 


COMMUNICATION BETWEEN Fire ENGINE STATIONS, 


Sır: The subject of electricity is at the present time be- 
ginning to receive a great share of public attention و‎ 
and the galvanic battery, which a few years ago was wholly 
confined to the chemist's laboratory or the public lecture 
table, has now become an instrument of common use, and 
employed not merely to illustrate scientific theories, but 
rendered practically available for many useful purposes in 
the arts. Perhaps one of the most astonishing and useful 
applications of this subtle agent has been the instantaneous 
communication of signals by the railway telegraph ; and as 
it is proposed not to confine this voltaic communication 
within the limits of certain railway termini, but to extend 
it to various offices in and about London, I beg to suggest 
its application to the various fire office stations in the me- 
tropolis. For whatever progressive improvements may 
have been made in the machinery for extinguishing fires, if 
the locality is not known, and timely aid is not afforded, it 
is too frequently followed with a melancholy loss of life. 

Now, if the engine stations in and about London were 
supplied with this telegraph communication, the moment 
it was known at one, the signal might be given to all the 
others instantly ; and when we consider the immense 
amount of property so frequently destroyed, which gener- 
ally falls upon the insurance offices, I should think it would 
be worth their consideration to endeavor to adopt some 
more efficient means to arrest its progress. 

Perhaps your correspondent, Mr. Baddely, who has great 
practical acquaintance with these matters, may bring the 
thing more prominently before the public. 


Tan, sir, &c., 
HUNTER IRVIN. 


8 Great George Street, Euston Square 
Ex.—J. A. W. 
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Extract from “ Mechanics Magazine, No. 1269, Vol. 47, 
page 545, December 4. London; Published by Rob- 
ertson cb Co., A. D. 1847.” 


TELEGRAPH ORGANS. 


SIR: In looking at Professor Wheatstone's Sound Tele- 
graph, in which, instead of two needles, he makes use of two 
bells, I could not but think that the system might be ap- 
plied for musical pu as well as for signals. Evident- 
ly if a sufficient number of wires were used a set of chimes 
a be as easily rung as two bells; indeed, the chimes 
in York Minster, if there are any, might be rung from Lon- 
don as well as from York. Where bells are placed ina 
high tower, as some of the carillons or chimes in Flanders, 
they might, by telegraph or electric wires, be played with 
much more convenience from the bottom of the tower. 

By a proper یب‎ of wires, two organs or two 
Apollonicons might be played at any distance apart by one 
الاي‎ thus realizing by the electric telegraph what 

believe Professor Wheatstone contemplates in the acous- 
tic telegraph, convey ite musical sounds and compositions, 
It is quite practicable to realize with musical instruments 
what has been already done with clocks, and we may have 
electrical organs in our churches as well as electrical clocks 
in our houses, and worked almost as cheaply. These are 
trifles; but I shall have your excuse for mentioning them, 
because what is an idle thought with one man sometimes 
puts in activity the practical application of another. 


I am, sir, your obedient servant, 
HYDE CLARK. 
42 Basinghall Street, Nov. 25, 1847. 


Ex.—J. A. W. 
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- CHARLES S. BULKLEY OF MACON, GEO. 


Letters Patent No. 7739, 
DATED OCTOBER 29TH, 1850. 


To all whom it may concern: 


Be it known, that I, CnarLes S. BuLkLEY, of Macon, in 
the County of Bibb, and State of Georgia, have invented a 
new and improved electro-magnetic enunciator for hotels, 
Ge, and I do hereby declare that the following is a full and 
exact description thereof, reference being had to the accom- 
panying drawings making a part of this specification, in 
which Fig. 1 is a perspective view, showing the manner of 
constructing my electro-magnetic enunciator, and the man- 
ner in which it serves to bring a room in a hotel into com- 
munication with the office of the same. Fig. 2 is a front 
elevation of the enunciator, and Fig. 3 a vertical section 
through the same. 

Similar letters indicate like parts in all the figures. 

U is a box to be located in the office of a hotel, in which 
are placed the slides or signal plates, B B, that are in com- 
munication with each room in the building, and are num- 
bered to correspond with the same. A glass plate is placed 
in the front of the case U, and immediately in the rear of 
this glass plate there is a thin casing having a series of 
openings formed in it in a vertical line with each other. 
The width of the signal plates 13 B correspond with the 
width of the openings in the face of the enunciator, and 
work up and down in vertical grooves or ways. F lanches 
c ¢ project rearwards from the upper and lower ends of the 
signal plates B, which flanches have holes formed in them 
near their centres. A vertical rod 2 passes down through 
the holes in the flanches of each vertical series of sliding 
plates, which rod ‘rises above the top of the enunciator 
case, and is connected to a bell crank E. Stops ¢ 2 are 
placed upon the rods 2 2 below each of the signal plates B, 
by means of which, when a rod is elevated, any one (or: all 
of the plates) connected with it will be elevated in its 
guides until itis caught by a catch on the spring plate f 
and retained in an elevate position, while the rod is caused 
to descend by the action of the spring H on the series of 
bell cranks which are connected together by the bars F F. 
When a signal plate B is detached from the catch on the 
spring plate رل‎ it drops down by force of its gravity until 
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333 it is caught by a stop t on its rod é in which position the 


number upon the plate will be presented to view at the 
opening in front of the enunciator case. A series of shelves, 
hh, are placed in the enunciator case, in the rear of the 
signal plates B B, which shelves c correspond i m number with 
the number of signal plates in one of the series placed upon 
one of the rods Z On each of these shelves 2 A an electro- 
magnet y is placed immediately in the rear of each signal 
plate B. Under each electro-magnet g one end of the 
curved plate f is secured, which plate rises in front of the 
electro-magnet, and has an armature e secured to its rear 
side opposite the poles of the magnet. On the front side 
of each spring plate F a catch is secureil which is beveled 
on its under side, so that when a signal plate is elevated 
the flanch c, at its upper end, will glide over the beveled 
side of the catch and be caught and retained by the abrupt 
shoulder on its upper side. When a current of electricity 
is passed through the coils of one of the eleetro-magnets y 
it becomes a magnet and will attract the armature ein front 
of it, which attraction will draw back the plate F and de- 
tach its catch from the signal plate B, causing it to de- 
scend and show its number at the opening in the face of 
the enunciator. 

A is a large electro-magnet placed: upon the top of the 
enunciator case, and S is a signal bell placed immediately 
over it; the armature 20 of this electro-magnet is placed 
upon the spring plate D, secured to one side of the enunci- 
ator case, and just above the armature w there is secured 
to the spring plate D a hammer £, which is made to strike 
against the bell S whenever the electr o-magnet A is charged, 

A wire, X, is connected with one of the poles of the large 
electro-m agnet A, and after being brought iuto communica- 
tion with a eralvanie battery o is conducted throughout a 
building and connected with insulated points q, located 
within the walls of every room that it is desired to com- 
municate with, by means of the enunciator, The wire of 
each electro magnet g is connected with the wire 
t, leading to the large electro-magnet A that is 
connected with the wire A, which passes to the in- 
sulated point y, located in the wall of one of the rooms of 
the building; a wire n passes from the shank of the knob 
p to the opposite side of its „ magnet / in the 
annunciator; by pressing the knob inward, the inner end of 
its shank will strike agalnst the point q, thereby closing an 
electric circuit through one of the magnets y and large 
magnet'a. The shank of the knob p is retained in its place 
within the wall by the nut r working upon a screw cut in its 
periphery; a helical spring encloses the shank of the knob 
and forces it outwards the instant that pressure is removed 
therefrom. 

The wire from the opposite side of the large electro- 
magnet A from that which is in connection with the wire 
k, is connected with each of the small electro-magnets g 7 
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by means of the wire /, as shown in Fig. 1. It will there 
fore be perceived that when the knob p in any one of the 
rooms of a hotel is pressed inwards so as to bring its shank 
in contact with one of the insulated points q, and thereby, 
in connection with the wire &, that an electro-circuit will 
be formed, embracing the large electro-magnet A and the 
small electro-magnet y, that is connected to the particular 
knob p operated upon, which will charge the said two elec- 
tro-magnets, and thereby cause the poles of the larger one, 
A, to attrct the armature W and cause the hammer ¢ to 
strike the bell S, and cause the poles of the smaller electro- 
magnet g to attract the armature e in the rear of the signal 
plate B that bears a number corresponding to the number 
of the room in which the knob acted upon is located, and 
thereby withdraw the catch on the spring plate f from its 
hold on the signal plate B, and permit it to descend and 
bring the number upon its face opposite the opening in the 
face of the enunciator case. The handle G is connected 
with all the bell cranks E E and the rods 2 2,80 that by 
drawing upon it any one or all the signal plates B B can 
be elevated out of sight, where they arc caught and retained 
by the catches on the spring plates FF as above described. 

It will readily be perceived that the breakage of wires 
and liability to derangement that causes very great expense 
and trouble in other hotel enunciators, will be almost en- 
tirely avoided in mine. 

What I claim as my invention and desire to secure by 
Letters Patent in my improved electro-magnetic enun- 
ciator for hotels, &c., is the manner in which the signal 
bell and any one of the signal plates can be simultaneuosly 
acted upon at a distance from the enunciator, through the 
medium of the galvanic battery O, the series of electro- 
magnets A and y g and the wires k ln n, connected with 
each other with the insulated point q and the shank of the 
knob p, located within the walls of the different rooms, and 
with the bell S and signal plates B B of the insulator, sub- 
stantially in the manner herein set forth. 

The above specification of my improved electro-magnetic 
enunciator, signed and witnessed this 11th day of July, 


1850. 
CHAS. L. BULKLEY. 
Witnesses: 
Z. C. ROBBINS, 
H H. Youngs. ۰ 


Ex’d.—M. McB. 


SAMUEL F. B. MORSE, POUGHKEEPSIE, 
N. Y. | 


Letters Patent No. 6420. 
DATED MAY Ist, 1849. 


PREAMBLE. 


Whereas, among my earliest conceptions of the tele- 
graph, in October of the year 5 hundred and thirty- 
two, on board the packet sbip Sully, on her voyage from 
France to New York, I conceived the idea of marking the 
telegraphic signs I had invented (being dots and spaces to 
signify numerals), by electrical decomposition of certain 
salts and chemical compounds; and whereas, the applica- 
tion of the proper means for producing a successful result 
of this thought was soon after superseded in my mind by 
another method, at the same time conceived, of marking 
the said signs, to wit, by magnetisin produced by electricity, 
which is the successful method now in use, and having re- 
cently recurrłd to my original thought, of applying de- 
composition by electricity through a single circuit of con- 
ductors, and discovered a means of successfully applying 
the same, as then conceived, to the marking of the aforesaid 
signs for numerals and letters, and of any desired charac- 
ters, I will here describe the nature of my invention and 
the method by which I obtain my results. 


The nature of my invention consists : 


First : In the application of the decomposing effects of 
electricity produegd from any known generator of electri- 
city to the marking of the signs for numerals or letters, or 
words, or sentences, invented and arranged by me, and 
secured by patent bearing date June 20th, 1840, reissued 
January 15th, 1846, and again reissned June 13, 1848, or 
their equivalents, through a single circuit of electrical con- 
ductors. l 


D 


Second; In the mode of applying this decomposition 
and the machinery for that purpose. 


Third: In the application of the bleaching qualities of 
electricity to the printing of any desired characters. 
In applying the decomposing effects of electricity upon 
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any known salts that leave a mark as the result of said de- 345 
composition, I use, 


Class A. 


A class of salts that produce a colored mark upon cloth, 
paper, thread or other material, under the action of electri- 
city. 

First : lodide of tin in solution. 


Second : Extract of nutgalls and sulphate of iron in so- 
lution, making an ink which colors white cambric cloth of 
3 uniform grey. | 


Third: Acetate of lead and nitrate of potash in solu- 346 
tion. 


Fourth: Iodide of potassium in solution. 


Into either of these I dip a strip of cloth or thread 
which is kept propery moistened. All these give a black 
mark upon the cloth, thread or other material, under the 
action of electricity. 


Class B. 


A class of salts which color the cloth, paper, thread or 
other material, and are bleached by the action of electricity. 


First: Iodide of tin in solution. 347 


Second : Todine dissolved in alcohol. 


Into either of these 1 dip a strip of cloth, paper, thread 
or other material; and, if in solution, ll also dip 
them into a solution of sulphate of soda. 'The cloth, or 
other material, in these cases becomes of a purple color, 
more or less dark. The electricity, in these cases, when a 
metallic point or type is pressed npon or comes in contact 
with the moist cloth or other material, bleuches it, and 
leaves the point or the type impressed in white characters 
upon the material. 


Class C. 348 


A class of salts that produce a mark upon metal ee 
the intervening cloth or other material, and not upon the 
material under the action of electricity. 


First: Sulphate of copper in solution. 

Second: Chloride of zinc diluted with water. 

Third : Sulphate of iron in solution. 

Into either of those solutions I dip the cloth, thread or 


other material, and if into the third, I afterwards dip it into 
muriate of lime in solution. The electricity in these cases 
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349 causes a dark mark upon a bright mctal plate beneath the 


moistened material, but not on the material itself. 

The mode of applying this decomposition by electricity, 
is by the use of so much of my machinery previously 
described in the schedule referred to in the Letters Patent 
granted to me, and bearing date June 13, 1848, being the 
reissue of the original patent of April 11th, 1846, as is em- 
ployed in regulating the motion of the paper, substituting, 

owever, for the common paper therein used the cloth, 
thread, metal or other material chemically prepared, and 
which machinery is therein described in the words follow- 
ing, to wit: The register consists of a series of wheels 
and pinions, and its object is to regulate the movement of 
paper or other material upon which to imprint telegraphic 
characters, A A, &c., Sheet IIL, Figs. 1 and 3, the platform 
of wood or other convenient material upon which the ma- 
chinery is erected. BB, &c., the standards for the recl of 
paper, and C the reel of p upon which is to be printed 
the telegraph characters. D, one form of the arrangement 
of the wheels and pinions of the register. de, rollers for 
drawing the paper in contact with the pen or marking roller 
Q. Seen, also, on Sheet III., Fig. 10. The frame D con- 
tains the train of wheels where motion is caused by the 
weight d, or its equivalent. The paper rollers d e & Q, 
Fig. 10, Sheet IIL, are 8o connected with the train of 
wheels that the paper drawn from the reels by passing be- 
tween d and e is made to be in contact with the — cylinder, 
Fig. 2. The roller eis kept incontact with d by the forked 
spring, in Fig. 10, bearing upon the ends of the journals, 
and regulated in its strength by the thumb screws 8 and 9. 
The bearings or sockets for the ends of the shafts of e are 
not circular, but are slots to allow of a slight movement in 
3 direction with and against the face of the spring, so that 
the spring shall act with proper power tending to keep the 
cylinder e in contact with d." 

Instead of a magnet, however, and lever and pen, I dis- 
pense altogether with both the receiving magnet and the 
register magnet of my former patents, and substitute there- 
for the following arrangement, as exhibited in the accom- 
panying drawing and description. 


DESCRIPTION. 


In the accompanying drawing R is so much of the regis- 
ter of my original patent, just quoted, as 18 used in draw- 
ing and regulating the motion of the paper, and is simi- 
larly used for drawing and regulating the chemically pre- 
pared material for working by electricity. 

S S is the wooden platform for mounting the machinery. 

d is a metallic cylinder or drum or piece of metal mounted 
upon a metal standard, d, screwed into the platform. 

b is the cloth or prepared material to be marked. 

c is a thin edged wheel, the periphery of which is pla- 
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tinum, held by a metal spring, e, also mounted on a metal 
standard, f, screwed into the platform. 

K is the metal key of my previously patented telegraph 
machinery. One form of it consists of a short lever of 
metal, having its fulcrum at or near one end. At the 
other end is a finger knob, the better to press it down. 
Between the fulcrum and the knob may be a protuberance 
or hammer, as at 2, above a small anvil, as at A, from which 
the hammer is separated (when not pressed down) by a 
spring. 

"P is the battery. From the standard d a conductor 
proceeds to one pole of the battery. From the standard f 
a conductor proceeds, connecting with the back of the key 
at y, which is screwed into the platform. 

h is the metallic anvil, also screwed into the platform 
and insulated from the rest of the key. 

iis the hammer attached to the upper part of the key 
From the anvil proceeds a conductor to the other pole of 
the battery. 


OPERATION. 


While the hammer 2 is separated from the anvil A no 
current can proceed from the battery. But the moment é 
and A are in contact the current of electricity takes the di- 
rection of the arrows and passes through the chemically 

repared material at d, decomposing the salt with which it 
is prepared and making a mark. Thus the characters of 
my conventional alphabet and other characters are at 
pleasure made upon the prepared material. I consider the 
discoloring process better than the bleaching process, and 
for the discoloring process I consider the iodide of potas- 
sium in solution as the best of the substances I have men- 
tioned for the preparation of the cloth, paper or other ma- 
terial. I wish it to be understood that I do not confine 
myself to the use of the substances 1 have mentioned, but 
mean to comprehend the use of any known substances already 
proved to be easily decomposed by the electric current. 


CLAIM. 


What I claim as of my own invention and improvement 
and desire to secure by Letters Patent is, 


Ist! The use of a single circuit of conductors for the 
marking of my telegraphic signs, already patented, for 
numerals letters, words or sentences, by means of the 
decomposing, coloring or bleaching effects of electricity 
acting upon any known salts that leave a mark as the result 
of the said decomposition upon paper, cloth, metals or other 
convenient and known markable material. 


2d. 1 also claim the combination of machinery, as herein 
substantially described, by which any two metallic points 
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357 or other known conducting substance, broken parts of an 
electric or galvanic circuit having the chemically prepared 
material in contact with and between them, may be used for 
the purpose of marking my telegraphic characters already 
patented in Letters Patent dated 20th of June, 1840; in 
the first reissue 15th January, 1846, and second reissue 13th 
June, 1848. ۱ 

SAM F. B. MORSE, 


Epm’p CLASBACK 
i >. Witnesses. 
. Epw’p GORDON, S 
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L. G. CURTISS, CINCINNATI, OHIO. 


Letters Patent No. 6040, 
DATED JAN. 16, 1849. 


To all whom it may concern: 


Be it known that I, Lucius G. Curtiss, of the City of Cin- 
cinnati, in the County of Hamilton and State of Ohio, have 
invented new and useful improvements in telegraphing 
called “Curtiss? American Indicating Disc Telegraph,” 
which is described as follows, reference being had to the 
annexed drawings of the same making part of this specifi- 
cation : 

‘Figure 1 is an elevation of the machine. 

Figure 2 is also an elevation, the front plate being re- 
moved in order to show the parts concealed by said plate 
in Figure 1. Figure 3 is an end elevation next the magnet. 
Figure 4 is a top view of the machine. 

‘igure 5 is a view of the back of the dial plate. 

Figure 6 is an edge view of the dial plate and crank for 
winding the cord. 

Figure 7 is a plan of the pallet bar and pallets. Figure 
8 represents a table of numerals indicating the alphabet, doc. 

Figure 9 is a table in which certain combinations of said 
numerals represent common words. Similar letters in the 
several figures refer to corresponding parts. Telegraphing 
is successfully carried on in this country by means of a 
combination of electro-magnetism and machinery for mark- 
ing characters or signs on paper; also in Europe by means 
of a combination of electro-magnetism and machinery used 
for indicating letters, &c., between distant points. The 
basis of the “American Indicating Disc Telegraph” invented 
by me is upon these principles, viz., electro-maynetism, ma- 
chinery, figures and signs, and their combinations all 
combined so as to produce rapid indications between 
distant points. This end is obtained by means of a 
revolving disc or dial plate marked with successive series 
of numerals 0, 1, 2, 3, 4 arranged in a circle or other- 
wise, said dial plate being revolved by degrees as the 
galvanic current is completed and broken by the alter- 
nate vibration of the lever to which the pallets, armature 
and springs are attached. The battery, the nutynet, the con- 
ducting wires, the armature, the lever, all being so well under- 
stood, need not be described. My machine is conducted 
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in the following manner. An electro-magnet A is placed 
near one end of a frame; from this magnet a lever F ex- 
tends to the sliding pallet bar H, Fig. 2, with which it is 
connected by an oblong mortise into whieh the end of the 
lever is inserted and by which the pallets are successfully 
raised and lowered. "The pallet bar is kept in its true posi- 
tion by means of guides Q Q, Fig. 2, supported by the up- 
right piece z. Fig. l,in which guides 16 moves up aud 
down to determine the regular motion of the dial plate I; 
J is a horizontal shaft passing through the centre of the 
dial plate I, and turning in suitable beari ings in the parallel 

lates or frame f ik. Fig. 5 is a ratchet wheel, and I 
is a pall by which the dial plate is locked to the 
shaft, as in ordinary clock work. M is a cord, and 
N a weight for turning the shaft and dial plate. The 
dial plate has a circular opening in the centre which 
is notched around its inner circumference, forming a 
circle of triangular teeth 2, against which the pallets TE 
act to arrest the rotating motion of the dial plate at inter- 
vals, which is turned by the gravity of the weight N when 
not arrested by the pallets coming in contact with the teeth. 
The aforesaid circular toothed opening in the dial plate is 
covered with a circular or cylinder cap P, fastened to the 


dial plate on the back and to which the plate I of the rat- 


chet wheel K is affixed, and through which cap the shaft J 
passes. The ratchet wheel K is affixed to and turns with 
the shaft. The pallet bar H is bent at the middle so as to 
clear the shaft J in its perpendicular movements. H’ and 
HS, are two pallets on the pallet bar H, that strike against 
the triangular tecth 2 of the dial plate for arresting its mo- 
tion at regular intervals. Q are boxes or guides fastened 
to the plate Z, which is secured to the frame f through 
which the pallet bar IT slides. R R R? are set screws for 
setting the pallet bar II, so as to cause the palletes I’ 112 to 
strike the triangular teeth ¿at any required angle for pro- 
ducing the desired result. Sis a spring attached to the 
long arm of the armature lever F, and to a graduating 
friction roller U for raising the armature from the 
magnet and for .vibrating the. lever in order to 
bring the lower pallet in contact with a tooth of 
the dial plate when the current is broken. P? is a mortised 
piece in which are placed set screws for adjusting the arm- 
ature a. The side plates fare held in their position by 
horizontal transverse connecting bars, one at the top of the 
frame and two at the bottom—and through the latter screws 
penetrate, holding the whole firm to the wood work V and 
supporting the magnet. A machine of like construction is 
placed at each end of the telegraphie line. The breaking 
and forming a circuit of electricity moves the dial plates in 
exact accordance and simultaneousl y, however distant, indi- 
cating at the same instant the same figure, letter or sign. 
The operator or the person sending the message halts mo- 
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mentarily at the letter or figure that is to be written off at 
the other station or end of the line. Then moves on again 
to another figure, and so on—the numerals singly and in 
combination representing letters of the alphabet, as shown 
in Figure & To particularize more fully: On the dial are 
placed the figures 0, 1, 2, 3, 4—0, 1,2, 34—0, 1, 2, 3, 4—0, 1, 
2, 3, 4, &c., successively around in a circle on the face of 
the dial to place of beginning. To operate, a machine thus 
constructed is placed before the operators at each point ; 
connect the circuit of electricity, the magnets move the 
armatures and the levers effecting simultaneous escapements, 
the weights causing movements of the dials, each the dis- 
tance of half a tooth, bringing above the edge of a stationary 
plate or pointer T the figure desired, and alike off each 
machine. If it be figure 4 on the dial it will be understood 
by both the operators at the point sending and at the point 
receiving as the letter /, as this figure represents in the table, 
Fig. 8, the letter u. If 0, it will be understood as a; the 
figures 24 would signify »(; 40 the letter £; 03 italics; 101 the 
period, and so on ; thus representing, at will, the 26 letters 
of the alphabet or other signs by the five figures 0, 1, 2, 3, 4 
and their combinations, It will be observed that the vowels 
a, €, i, o de u are represented singly oy the numerals و0‎ 1, 2, 
3, 4; the remaining letters of the alphabet are represented by 
combinations, as shown at drawing, Figure 8. Now, to know 
when a letter is made by a single figure, or the combina- 
tion is complete, a temporary halt is made at the figure e, 
then other temporary halt by moving the dial half a tooth 
and halting temporarily on the space between the figures, 
it being observed that when the current of electricity is 
perfect or unbroken, both dials, being in unison, will stand 
at blanks (or space) above the pointer T. For example, 
place o above the pointer on each machine (o is indicated) 
representing @ (the current unbroken), and to know that © 
is meant connect the circuit and both machines stand on 
or indicate space. Break the circuit again and both dials 
move simultancously, as before, to Figure 1, representing e. 
Connect the circuit, and both machines stand on, or indi- 
cate, space, showing that e is meant, and so on through the 
vowels, which, having been represented once over, the 
dials are again at o and ready to repeat the operation in- 
definitely. To make B, move the dials, by breaking and 
connecting the circuit each to Figure 1; then halt to indi- 
cate 1t; then, as before, move the dials to o, halt and then 
to space first above, showing that the combination is com- 
pleted, and that the number 10 is indicated, and the oper- 
ators know from the drawing, Figure 8, that 10 represents 
b; other letters are similarly formed. The operator soon 
becoming skilled, and retaining in the memory the numerals 
and combinations of numerals representing the alphabet 
and mode of making the communications, can rapidly and 
correctly transmit to or from one station to another any 


2 


94 


373 desired information, the receiving operator taking down 
with pen or pencil the indications as they are sent. This 
process of telegraphing may be carried on over short dis- 
tances by other motive power than electricity ; mis a crank 
for winding the cord M to which the weight is suspended ; 
n is the fulcrum of the armature lever. I use other signs 
in a similar way asI do the numerals 0, 1, 2, 3, 4, and I 
use 0, 1, 2, 3, 4, not only in combination to represent let- 
ters, but also to represent words, or even sentences, 
as shown in Fig. 9 What I claim as my invention 
and improvement, and desire to secure by Letters 
Patent, is: 1. The mode of conveying. intelligence at 
distagpes by means of a revolving toothed dial plate, 

374 marked in the manner set forth, with the several suc- 
cessive repetitions of the series of numerals 0, 1, 2, 3, 4 
arranged in a circle on the face of the same for represent- 
ing the letters of the alphabet, said dial plate being turned 
by degrees, as required, by the combination of the escape- 
ment, cord and weight—the pallets, lever and spring—the 
armature and lever being actuated by the electro-magnet, 
by breaking and forming the circuit, the whole forming 
what I call “the American indicating disc Telegraph.” 2. 
I also claim the peculiar construction and invention of the 
escapement, as herein described, for actuating the dial 
plate, consisting of the combination of the pallet bar, the 
pallets, the triangular teeth, the whole work being contined 

375 to the inside, instead of being on the periphery of wheels, 
as pallets and teeth of escapements heretofore have been 
constructed. 3. I also claim as my invention and improve- 
ment the system of signs, consisting of the combination of 
the numerals 0, 1, 2, 3, 4, for indicating all the letters of 
the alphabet and words and sentences, by the use of which 
the necessity of having the whole or any part of the alpha- 
bet on the revolving disc, and of turning it a revolution, or 
nearly so, in order to indicate a particular letter, is dis- 
pensed with, it being n necessary to turn the dial plate 
a segment or 80 of a circle at each combination of figures 
to indicate a letter, which is done instantly by simply 
forming and breaking the circuit ; and having thus formed 

316 the letters, it is evident that words can be spelled with 
great rapidity, substantially as herein set forth. 


IN TESTIMONY WHEREOF, I have hereunto signed . 
my name before two subscribing witnesses, this 
eighth day of August, 1848. 


L. G. CURTISS. 
Witnesses: 
Wm. P. ۶۰ 
A. E. II. JOHNSON. 
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TIMOTHY D. JACKSON & ALF. JUDSON. 
Letters Patent No. 4816, 
DATED OCTOBER 17th, 1846. 
۱ Reissue No, 127, | 
DATED DEC. 26th, 1848. 


The nature of our invention consists in the construction 
of a signal bell and annunciators combined, for the purpose 
of indicating the place from whence the signals proceed ; 
one invention having for its object an improvement in that 
branch of domestic arrangements for calling servants to 
the various departments of a house when wanted. 

The modes in common and general use for this purpose 
consist of a bell-pull affixed to the wall of the aparunent, 
having a wire attached which leads from it to the kitchen 
or other place where the servants congregate, and there 
terminate by being connected with a bell. As many bells 
are hung upon the walls as there are rooms supplied with 
bell-pulls. In small houses there is Kertz nothin 
about the bells to indicate the apartments to wich 
they are connected, other than the position as first, 
second and third, and so forth, in the rows, and the 
servants ascertain that the first bell is for the parlor, the sec- 
ond bell for the front bed-room on the second floor, &e., 
and they likewise become accustomed to the sound of the 
various bells, being few in number, and easily learn the 
room they are wanted in when a bell is sounded. In hotels 
and other large edifices the same system prevails with re- 
gard to the manner of connecting the bells with the various 
apartments; but as their number is usually very consider- 
able, some method of ascertaining the rooms from whence 
the bells are from time to time rung must be resorted to, 
other than that before noted of either sound or position. 
To do this the rooms of the buildings are numbered, and 
the same numbers are painted on the walls of the room 
containing the rows of bells, so that each bell shall be dis- 
tinguished by its number, and that number shall correspond 
with the room to which the bell is connected. In a hotel, 
also, these bells are not usually put in the kitchen, but are 
suspended under the cornice on the walls of the ۵ 
office, and exhibits a very unsightly appearance, and is like- 
wise a subject of annoyance to the boarders, from the fact 
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that room is generally their common resort, being fre- 
quently the reading-room and parlor of the gentlemen. 

This mode of signals has proved very uncertain and vex- 
atious. The sound of the bell calls the attention, but it 
must be seen before it can be ascertained from what room 
the alarm was made. If the attendants are not near 
enough to do so, the ability to answer the call is lost, and 
they must wait until it is repeated. It also often happens 
that the sound or motion of the one bell rung will put in 
vibration the clappers of several near it, or the wires be- 
come entangled, and thus make confusion in the signals. 
To obviate these several defects is the object of our inven- 
tion. In the first place, we leave all the bell-pulls and wire 
leaders as they now are, but dispense with all the bells save 
one, and it is upon this one bell that all the signals made 
in the various apartments are sounded. By means of 
mechanism to be hereafter explained (which mechanism as 
well as the bell is concealed from view, being contained 
within a handsomely ornamented case), the moment an 
alarm is given by sounding the bell a permanent signal 1s 
made, which indicates or annonnces the number of the room 
from whence it came. After the call is answered the at- 
tendant restores the indicator to its first position. 

The external view of the case containing the machinery 
of one Invention will be seen in Fig. 1 of the annexed draw- 
ings. It consists of a square or oblong box, of sufficient 
depth and capacity to hold the parts designed to be enter- 

tained within it, and it may be decorated with carvings and 
ornamented to any extent desired. Near the center will 
be seen a face or register, having several numbers painted 
upon it, as 1, 2, 3, 4, which indicate rooms named with cor- 
responding numbers. As the whole principle is embraced 
in a movement requisite to indicate a single number, a 
second number requires only a duplicate part to be added 
to indicate a second, and so on. Thus the four numbers 
represented as operated by this machine consists simply in 
repetitions of the first, and the numbers may be still fur- 
ther continued until the machine is enlarged to indicate 
the signals made from a hundred or five hundred rooms or 
more, as may be wanted. There is also a peculiarly novel and 
useful feature connected with the application of a dial, or, 
as it should be called, a face, viz., that by means of it more 
than one signal can be made at once, and said several sig- 
nals can be visible all at the same time, and so remain as 
long as wanted, as in all machines before our invention but 
one number could be made visible at a time. The number 
of the room is announced or indicated by means of pieces 
of metal which are movable and operated by the mechan- 
ism in the interior of the case, and the indication of the 
number is effected by changing the position of said pieces 
on the dial-plate when an alarm is sounded. Thus the 
different positions of the piece of metal, or, as we call it, 
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the drop, seen at No. 3, announces that the sound of the 385 
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bell just heard was produced by persons in room No, 3. 
After the call has been answered, the drop is restored to 
the position seen in 1, 2, 4, which movement, together with 
the detailed construction and operation of our machine, 
we shall now describe In ۴۳12, 2 a view of the 
machinery is given, which is contained within the 
case, and is represented as having all the various parts 
attached to and working upon a plane surface, composed 
of an oblong square board A of wood, but may be made 
of metal or other suitable material. The appearance on 
the reverse side of A.is seen at (a) Fig. 1, drawn on a 
reduced scale. In the board A two narrow rectangular 
grooves (b c) are cut horizontally and extend from end to 
end; into the grooves two brass slides (d and e) are fitted, 
but not so tight as to prevent them from being able to glide 
freely when ey are moved; they have also several pro- 
jecting pins in them, the position and office of which we 
shall describe in another place. The movement of the slides 
is vibratory in the grooves; they likewise move in unison, 
so that when one moves the other is also put in motion; this 
ir effected by the pulleys and claims (f g) seen attached; 
the pulley (f) has its center fixed upon a pin which passes 
through A and projects from the reverse side and termi- 
nates in a crank handle (4), Fig 1. By passing the handle 
down in the direction of the arrows, the claims are drawn 
over the pulleys (f g), and thus give motion to the slides. 
The slides are restored to their first position by 
recoil springs placed at their opposite ends, as seen in the 
drawings. At (7) is seen a metallic standard secured firmly 
upon A and bent and shaped as seen in the figure. This 
standard is for the purpose of supporting a hammer to strike 
the bell. Near this standard there is a metal crank (X) 
hung vertically nr A,the arms being long enough to 
1 the face (X) out on a line with the standard (i). 

y means of this crank and its connections upon it the bell 
is made to sound for all the various rooms attached to the 
machine. The sound made upon the bell is produced by 
single and distinct blowa of the hammer, and is effected by 
the crank (A) and the trip lever (7). This last consists of a 
piece of metal having a notch cut upon it at (7) so that it 
will fit in one adapted to it upon the extremity of the ham- 
mer handle at mud and is hinged at one end to the crank 
(4), the opposite end continuing past (m), and is kept in 
position by a guard (7). The lever (e) has a vibrating mo- 
tion and ıs held up by a spiral spring hung upon (A), as 
represented. When the lever (/) is thrust forward the 
hammer handle is carried with it, by means of its 
connection at (m), a sufficient distance to give effect to the 
blow of the hammer head when it strikes the bell upon its 
recoil. The hammer head having arrived at the proper 
point, the handle is disengaged from the notch in the lever 
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389 () by means of the projecting point (), thus comes down 
and presses upon (), by reason of the circular motion of the 
hammer handle, and finally forces (J) out of the notch (m), 
and the hammer is thrown against the bell by the force of 
the spring seen in the figure, when the crank (K) returns to 
its position, the lever (7) also resumes its place in the notch 
(m), and would reproduce the blow upon the bell by acting 
upon the crank (K), as before described. 

Through the face of the plate A there are several small 
holes bored along the line of the slides (7 and e). The first 
four of these are for the pivots which connect the drops and 
tumblers together; the second four, which are bored near 
the first, are for the support of rest pins for the drops. The 

990 drop consists of a piece of metal shaped as seen at (o), Fig. 

4, and (p) is the tumbler, made also of a piece of metal 

having an eye in the center, from which three points 

diverge, and is otherwise shaped as represented in the 
aforesaid Figure 4. The position the drops and tumblers 

have in the machine is seen by examining Figs. 1 and 2; 

one of these being required for every figure indicated on 

the face (a). The next thing in connection with the drop 
and tumbler is the drop levers. At r is seen a strip of 
metal hinged at one corner of the plate A, and projects 
horizontally from it. At the opposite corner of the end to 
which it is hinged the rest pin (s), before mentioned, is 
connected, the point of which passes through one of the 
holes in A, prepared for it, and projects a little beyond the 
face side, as seen at (s s s s) Fig. 1. The use of the pin is 
to sustain the drop in a horizontal position, as is evident 
from examining those seen at 1, 2, 4, Fig. 1. The pro- 
jecting end of the drop lever (p) widens a little, so as to 
have room for two holes to be made in it. The first hole 
connects with one of the bell cranks, and the second con- 
nects with the striking cranks (4) and a barrel spring. The 
letters (^) are four bell cranks of the ordinary construction. 

At one end they are attached to the drop levers (»), and 

at the other the wires are fastened which lead to the various 

rooms of the house. In pulling a wire attached to one of 

399 the cranks (t), a set of movements are performed which re- 

`" sult in producing a sound upon the bell, and in indicating 
the number of the wire pulled by changing the position of 
some of the parts acted upon. The pulling, therefore, of a 
single wire, as say wire No. 3, Fig. 2, will show the whole 
principle of the machine. All the other parts shown in the 
drawings are duplicates, and drawn to illustrate the method 
of operating and conneeting a large number of rooms, 

When one of the wires which leads off from the machine 
to the room is pulled, the crank (¢) is first affected; from 
that motion is communieated to the drop lever (7), which 
uses the rest pin (s) to be drawn back, so that the point 
which supports the drop (0) will be removed from under it, 
when it immediately falls trom under it, when it immediately 
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falls from a horizontal to a vertical position, as seen at 3, 
Fig. 1. The drop lever then gives motion to the striking 
crank (), which makes the lever () advance upon the 
bell handle and rings the alarm, as before described. 
It will be seen that all wires leading from one side of the 
drop levers (r) terminate upon the striking crank (K), but 
the wires are so fastened to it that the movement of one 
effects no change in the position of the others. The side of 
the crank (K) is perforated with a sufficient number of 
holes for the wires, the ends of which after they are put 
through are turned in a loop on the opposite side, as seen 
in Fig. 3. The crank, therefore, when moved by the pulling 
of one wire does not affect the rest, because they do not 
act upon the crank except in the pulling direction, and slip 
along through the holes they are in as the crank moves. 

The movements produced by the pulling of the wire, No. 
3, and the manner in which the drops are made to fall was 
described ; we shall now describe the manner in which they 
are to be restored to their original position. At (w w 20) is 
seen the position of the tumbler when the drop hangs ver- 
tical or has been let down. The operator taking hold of 
the handle (A) turns it down in the direction of 
the arrow; this movement, as before described, 
affects the slides (V e) through the claims and 
pulleys (f g). It will be seen that there are a 
set of three pins in the slides to each tumbler, and, as re- 
presented, are beneath the drop levers (r). By the move- 
ment of the slides, these pins advance towards the tum- 
bler, but they can only act upon such tumblers as have the 
drops to which they are attached down, as seen at (to w w). 
The pin (2) first comes against the tumbler and strikes the 
point (16). This brings the next point (v) round and down, 
so that the second pin (y) will act against it, the slide ad- 
vancing carries (v) on until the point (ul comes round, (20) 
now locks in pin (2), Qo) having the position that (w) first 
had. Thus the tumbler will have carried the drop from 
the position seen in No. 3, Fig. 1, half round, so that it will 
be vertical, with the head upwards, being moved in the 
direction of the arrow drawn on it. The pin (z) carries the 
point of the tumbler (v) so far that the drop is carried be- 
yond the perpendicular, as seen in the dotted lines in Fig. 
l, when it immediately falls by its own gravity upon the 
rest pin (s), as the drops (1, 2, 4) are represented, the 
tumbler (u v w) now having the position seen by that im- 
mediately above at (B). 


What we claim as our invention and desire to secure by 
Letters Patent, is first, the combination of the bell-pulling 
wires and machinery of the enunciator or telegraph, as de- 
seribed, or equivalents thereto, with a face or register for 
indieating signals, whereby we are enabled to represent 
when needed a plurality of such signals at the same mo- 
ment, and have them all remain permanent and visible 
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397 until the object for which they are made is answered. And 
secondly, we claim the combination and arrangement of the 
drops with the tumblers, drop levers and slides, substan-- 
tially in the manner and for the purpose herein set ۰ 


T. D. JACKSON. 
ALFRED JUDSON. 


Witnesses : 


P. G. BucBANAN, 
A. WENTWORTH. 


398 Ex'd.—G. K. 
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G. DAY, BROOKLYN, N. Y.‏ .ل 
Letters Patent No, 5969, ۱‏ 
DATED DECEMBER 19th, 1848.‏ 


To all unto whom these presents may come : 


Know ye, that I, Jaco G. Day of the City of Brooklyn, 
Kings County, State of New York, machinist, have invented 
and made and applied to use, certain new and useful im- 
provements in the application of common and well known 
mechanical means for enabling several persons to commu- 
nicate with each other when each of such persons is in a 
different part of a store, dwelling house, hotel, factory or 
other building, ship or steam vessel, or in any other situa- 
tion where quick and certain communication is desirable, in 
a manner by which separate signs or numbers at one point 
will indicate notices from a plurality of other positions, and 
yet no subsequent notice will either interfere with a prior 
notice, nor any prior notice interfere with a subsequent one, 
and any notice not instantly attended to remains in place 
until attended to, which is believed by me to differ with all 
former mechanical contrivances for the same or similar ob- 
jects in the arrangement of the means employed and the 
results obtained, which improvements I designate collect- 
ively as “ Day’s” “ Bell Telegraph,” and for which said im- 
provements pe" Letters Patent of the United States. 
And that the said improvements and the ends obtained 
thereby are fully and substantially set forth and shown in 
the following description, and in the drawing annexed to 
and making part of this specification of my said improve- 
ments, wherein the Fig. 1 1s a plan of the interior parts in 
place, as used by me, at and below the line A B of the Figs. 
2, 3 and 4. Fig. 2 is a front elevation of the parts with the 
cover plate removed, but the places for openings, for signs, 
words or figures, shown by dotted lines. Fig. 3 is a back 
elevation of the parts, and Fig. 4 is an end elevation, as 
seen at the end B of Figs. 2 and 3. The same letters and 
numbers as marks of reference apply to like parts in all the 
several Figs. In these, C is the box or enclosure of the 
machinery ; @ is the front plate, seen in Figs. 1, 3 and 4, 
the places for numbers or signs to be seen being merely 
shown dotted in Fig. 2. 1, 2, 3, 4, 5, are wires from com- 
mon bell cranks, not shown in the drawing, and 
taking the bights of the several two-ended links 6, 7, 8, 9, 
10; these slide in a guide piece Û, and have one end of each 
connected to this end of a contractile helical spring c © 
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405 The opposite end of each of these springs © is secured to 
a bracket ended bearer d in the plate a by a pin 12, in a 
rebate 11, going through the loops of the springs. The 
other parts of the links, 6, 7, 8, 9, 10, are looped to small 
studs or staples 13 on slide springs e e. These move in 
guide notches inside the bearer d, and are fitted with latch 
catches 14 at that end, and are kept in place near the studs 
13 by a kecper piece 15 going through studs 16 16 on the 
plate a, which is necessary here, both to stop the slides in 
place against the motions of the springs, and because the 
slides are made with a curvature in their length, to serve 
each as a spring, for a purpose hereafter stated. The slides 

. f f are fitted into two guide pieces y y 1, and lie next the 

406 ‘slides e, and have each a lip, turned up at one end, to take 
the flat ends of the slides e, and at the other end are fitted 
with two notches to fit on the guide piece y 1, with a half 
cam-formed projection 18 between the notches. This cam 
18 underlies the latches 14 on the slides, and between the 
two ends, the slides f carry the number, sign or word plates 
17 behind the front plate a by upright arms of a proper 
length between each slide and sign plate. The plate A 
covers the sign plates, as seen in Fig. 3. A small stop piece 
8, edge tonel: at top (see Figs. 1 and 2), takes the notches 
in the slides f. The standards 2 © 1 carry the rock shaft A. 
This has two or more arms and connecting toe piece 20 

407 overlying the slides e and f, next the catches 14 and cams 
18. An arm / connects the contractile helical spring 21 to 
the rock shaft, and the spring handle 22 carries the hammer 
D to strike the bell E, mounted on a standard m. A cross 

iece 19 between the standards 2 2 1 keeps the sprin 
atches in place on the lever g 1, and also takes the recall 
of the toe 20 to keep that in place for the latches 14 to 
catch it, when moved as hereafter stated. A counter slide 
n is fitted in to the lower parts of the bearers g y 1, with a 
contractile helical spring 23 between it and the plate a, 
and has a vertical arm o standing in contact with the 
lower arm of a bell crank p set on a fulcrum 
24 above, and a stop stud 25 limits the back movements of 

408 the slide 2. When thus completed and in place for use, on 
pulling any one of the wires 1, 2, 3, 4, 5, the corresponding 
slides and springs will carry on the corresponding sign or 
number, and place it just within the corresponding opening, 
while the catch 14, on the moving spring slide e, is, by the 
curvature before referred to, kept up against and carries 
the toe 20 with it until the toe can slide back over the 
latch; the recoil of the rock-shaft, caused by the arm / 
and spring 21, throws the hammer D forward to strike the 
bell E, while the recoil of the spring ¢ replaces all the other 
parts, except the slide f, which remains stationary, with 
the number or sign plate opposite the proper opening, so 
that although a second or more pulls may be made at the 

same wire, or at any of the same gang of wires, the same 
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number or numbers will remain in place, no matter how 
often the bell may be struck by the pulls of the same or 
other wires; and this will continue until the upper arm of 
the crank p is pulled downwards, to move the counter slide 
n, which will throw back the slide fand place the lip, on 
its end, in contact with this end of the slide e, the curva- 
ture of which, acting as a pressing spring, forces the slide 
Fon to the top piece 8, next the cross bearer g 1, so that 
the notch on that side of the cam 18 falls on and remains 
in place, when all the warning or side movements will be 
repeated by the next pull at the same wire. A variation 
in the mode of fitting the cross bearers g g 1, Figs. 1, 2, 3, 
may be advantageously made, as shown in the detached 
Figs. 5 and 6. In Fig. 5 these are shown as a comb-form 
standard g, the bed between each two teeth made as shown 
sectionally in Fig. 6 as an incline plane, or wedge 7, the 
point of which takes the notches, on each side of the cams 
18, on the slides f and the lengths of the parts are so ad- 
justed that on the pull of the wire, to give the sign, the 
deepest part of the second notch slightly overrises the point 
of the wedge r, Fig. 5 and 6, or stop-plate s, Fig. 1 and 
2, and on the pull ceasing the spring of the curvatures 
in the slide e forces the slide f downwards, giving that 
slide, and its numbers or signs, a slight but perceptible 
back motion to replace the deepest part of the notch on the 
piece s or wedge r. And if the same sign or number is 
pulled at again, the bell will be struck, as in any other 
case; but the given slide will go forward and back again 
with a slight snatching motion—enough to indicate the 
actual number struck for, although there may then be more 
than one of the signs, words or numbers visible at the same 
time. The bell E is shown as over a sound-board or plate, 
but any other competent instrument of sound may be em- 
ployed in any convenient manner, as it is not intended to 
claim any instrument from which to produce a sound by ه‎ 
blow, but only, as hereafter stated, the means of striking 
the blow co-operatively with the means of indicating, at the 
same instant, the corresponding sign or word requiring 
attention. If desired, the bell E may be placed vertically 
instead of horizontally, and the counter slide » may be 
made as a frame, having a handle at each end, as shown by 
dotted lines in Fig. 2; and these variations may be useful 
in a large machine; and by increasing the size of the 
enclosure and the size of the plate a, And multiplying the 
number of the parts employed, the numbers, signs or 
words to be indicated by them may be increased to any 
convenient extent without any departure from the general 
arrangement described and shown, whether the pull at the 
wires be given horizontally, from either end, or vertically 
from above or below the machinery. I do not claim to 
have invented any of the parts herein described, as em- 
ployed by me for these purposes, but I do claim as new, 
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413 and of my own invention, and desire to secure by Letters 
Patent of the United States, is the parts and this arrange- 
ment, as described, by which the spring slides e, and their 
latches 14, co-operate with the slides /, and cams 18, 
move the words, signs or numbers, 17, into place, to be seen 
as required, and strike the bell E through their operation 

. on the rock shaft k and toe 20, and also allow any subse- 
quent blow on the bell to be given by the same or any 
other slides while the previous sign? word or number 
remains in place to be seen, and to indicate that fact by the 
intermittent or snatching motion caused by the limited 
movement of the notch with the cam 18 on the pieces s or 
wedge r, including the means shown of retaining the signs 

414 into the spaces between their proper openings by the 
counter slides or frame ۰ 5 


IN WITNESS WHEREOF, I have hereunto set my 
signature this thirteenth day of April, in the 
year one thousand eight hundred and forty-y 


eight. 
JACOB G. DAY. 


Witnesses : 
W. SERRELL, 
LEMUEL W. SERRELL. 


415 Ed. M. MoB. 
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Letters Patent No. 5823, 
DATED OCTOBER 3, 1848. 


To all to whom these presents shall come : 


Be it known that I, E. J. MarLerr of the City, County 
and State of New York, have invented new and useful im- 


rovements in the method of arranging, hanging and strik- 


ing bells for hotels and other purposes, and that the follow- 
ing is a full, clear and exact description of the principal or 
character which distinguishes them from all other things 
before known, and of the manner of making, constructing 
and using the same, reference being had to the accompany- 
ing drawings making part of this specification, in which 
Figure 1 is a front elevation of the apparatus, Figure 2 a 
rear elevation, and Figure 3 a vertical section taken at the 
line ( x) of Figure 1. The same letters indicate like parts 
in all the figures. 

Various attempts have been made to improve the method 
of hanging bells in dwelling houses, hotels, &c., with the 
view to have all the wires act upon one and the same bell 
and each wire provided with a separate slide or hinged 
number which is either thrown up or let down to indicate 
the number of the room, but 80 far all these plans have been 
attended with too serious objections, viz. : all the wires be- 
ing in connection with the lever that strikes the one bell 
used for all the wires, 1t follows that if any one wire is held 
back intentionally or by accident, no other wire can cause 
the bell to be struck, and hence so long as the obstruction 
continues no alarm is given when any other wire is pulled, 
and the objection referred to is the use of springs within 
the apparatus to return the slides that operate the lever of 
the hammer, which springs are subject to derangement re- 
quiring frequent repairs. 

The leading, and in reality the only, object of using one 
hell for all the apartments is to save the room occupied by 
the bells when one is used for each apartment, for by the 
old mode of hanging bells each bell is hung to a spring 
with levers, &c., which requires much room, particularly 
for large hotels. 

The object of my improvements is to remedy the evils of 
the old plan and the improvements heretofore made thereon, 
and to this end my invention consists, first, in arranging 
the bells in series of rows, and each series arranged and 
secured on to a rod with the convexity of one let into the 
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421 concavity of the preceding, and arranging the series in 


reversed order, that is, the open ends of one series to the 
right, and those of the next to the left, and so on to any 
extent desired, whereby a greater number of bells can he 
arranged within a given space than by any other plan known 
to me. ۱ 

And the second part of my invention consists in substi- 
tuting gravity in the apparatus for springs to restore the 
parts after the wires have been pulled, by having each wire 
connected with a separate lever, which, as the wire is 
pulled, has one arm to act on an inclined or curved face of 
the hammer lever to strike the bell, and the other arm to 
act on an inclined or curved face of another lever that lih- 
erates a slide, on which the number of the room or any 
other desired sign is painted or engraved, all these levers 
being so formed and hung as to return to their original 
position by their weight the moment that the wire is liber- 
ated. 

In the ED drawings, (a) represents the frame 
of the apparatus that can be made in any other form or 
manner adapted to the purpose and to the location. To 
the rear face of this frame are secured the bells (5), which 
are arranged in the following manner : The bells are in the 
semi-spherical form well known as clock's bells ; they are 
arranged in series or parallel rods (c), secured to the frame 
by nuts or keys, or in any other desired manner. The bells 
have each a hole in the eenter ; they are slipped on to the 
rods with the mouths all in the same direction, and secured 
by nuts (a) at each end, and tubular metallic and leather 
washers (e, f) interposed so as to keep them at the required 
distances apart, and 0 not deaden the vibration. The 
upper row is put in place, with the mouths of the bells in 
one direction ; the next row with the mouths in the other 
direction, and so on to the last of the series. By this means 
not only can the rows be arranged nearer to one another, 
by reason of the greatest diameter of the bells of one row 
lying into the space between those of the next row, but at 
the same time it admits of arranging the levers more advan- 
tagcously than if they were arranged immediately one over 
another. 

Just back of the bells are arranged the series of ham- 
mers (g), one series for each series of bells, The upper 
ends of the hammer levers are each fitted on to a short 
metal tube (A) that turns freely on a rod (i), secured 
at each end to the frame, a tubular washer (J) 
being interposed between the tubes (A) so that the mo- 
tion of one hammer may not be communicated to the 
others. The front part of the hammer levers, as at &, 
are made angular, each presenting two opposite inclined 
planes, one running up and the other down, and these in- 
clined faces are acted upon by the end of the horizontal 
arm of a series of levers (/), hung in the same manner 'as 
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the hammer levers, so that when the levers (7) are drawn 
up they act on the lower inclined face of the hammer 
levers, and face the hammer towards the bell, and so soon 
as the levers (0) have passed by the angle formed by the 
junction of the two inclined faces, the weight of. the ham- 
mer causes them to fall back; and when the levers (7) fall 
back by their weight, the ends act on the upper inclined 
face of the hammer levers, and again force the hammer 
towards the bells to give the second alarm. The hori- 
zontal arm of the levers (2) should be made sufficiently 
heavy to insure their return the moment the wires are lib- 
erated. "There is, of course, a series of levers (7) for each 
series of bells. 

There is another arm (2) on each of the levers (C), which 
is nearly vertical, and then bears forward and slightly 
downward to act on a projecting lip (n) of a pendant lever 
(0), which has a hook (p) in front, on which is hung a cor- 
responding hook (y) that projects from the back face of a 
plate (r) that is adapted to slide freely and vertically in 
ways (8 s) on the back face of the front plate (7) of the ap- 
paratus, in which there is a hole, through whicb any num- 
ber or figure on the slide can be seen when dropped down, 
but not otherwise. The upper face of the hook (p) on the 
lever (0) should be a curve, of which the axis of motion of 
the said lever in the center, that the sliding plate may not 
be moved by the working of the lever (o) until the hook 
escapes and permits it to drop. "There must, of course, be 
a series of hook levers (s) for each series of levers (/), and 
hung in the same manner and so weighted as to insure their 
return to the required position when liberated. And in like 
manner there must be a series of sliding plates (r) for each 
series of hook levers and corresponding holes through the 
face plate or dial. 

When the sliding plates are liberated, those of each series 
fall on to a rod (t^) which regulates the distance to which 
they are to fall, that the number or other sign thereon 
may be opposite the appropriate hole in the face plate or 
dial; and there is a rod (f“) for each series of sliding plates, 
which rods are connected at each end by a connecting 
plate (u) and jointed to two parallel levers (v v), so that 
all the rods (Ch can be moved up and down together by a 
hand lever (w) and connecting rod or wire (x), tor the pur- 


pose of restoring the sliding plates after any of them have 


been dropped. 

The wires (y) from all the rooms of a building, or any 
other structure, are carried down vertically EE holes 
in the top and attached one to each of the levers 
(7), so that when any one of the wires is pulled the 
lever (7) is drawn up, which forces the corresponding ham- 
mer against its appropriate bell, and at the same time 
the curved arm (m) of the lever (7) acts upon the lip of the 
corresponding pendant lever (0), which disengages its hook 
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429 from the hook of the sliding plate (r), which permits it ما‎ 


drop, that the number or other sign on the face thereof 
ma be read through the appropriate hole in the face plate 
or dial; and so soon as the wire is liberated, the lever )0( 
falls back by gravity, which causes the hammer again to 
strike the beit and at the same time permits the pendulous 
lever (0) to fall back in a position to catch and hook the 
sliding plate whenever the call has been answered, and tbe 
servant, by the hand lever (w), lifts its back to its original 
place. 

The number in each series and the number of series of 
bells and corresponding parts can be regulated according 
to the wants of any establishment. 

The form of the levers and the various parts can be 
varied at pleasure so long as the principle of action or mode ` 
of operation described is retained. It will be obvious from 
the foregoing that my invention is applicable to various 
purposes analogous to indicating the numbers of rooms, 
such for instance as taking the yeas and nays, giving direc- 
tions in any part of an establishment from an office, by 
substituting for numbers, signs and expressions, giving 
directions to the engineer on board steam vessels and other 
similar or analogous purposes too numerous to name. 


What I claim as my invention and desire to secure by 
Letters Patent, is the arrangement and combination of 
levers operated by wires with the hammers and sliding 
plates by means of angular or curved faces, substantially 
as described, whereby l am enabled to substitute gravity 
for the tension of springs in apparatus for ringing bells 
and indicating what is wanted or required to be done, as 


fully set forth. 
E. J. MALLETT. 
Witnesses: 
A. 2. Browne, 
Ep. PETERS. 


Ex’d.—M. McB. 
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CHARLES F. JOHNSON, OWEGO, NEW +? 
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YORK. 
Letters Patent No, 5568, 
DATED MAY 16, 1348. 


To all whom it may concern : 


Be it known that I, CHARLES F. JOHNSON, of Owego, in 
the County of Tioga, State of New York, have invented 
certain new and useful improvements in electric telegraphs, 
and I do hereby declare that the following is a full and ex- 
act description thereof, reference being had to the accom- 
panying drawings, to wit: 

I employ in operating my telegraph or galvanic battery 
a single galvanic circuit, with the means of breaking and 
closing said circuit at pleasure, and an electro-magnet ; but, 
as I claim nothing new as respects any of these parts, and 
they have been long well known, it is unnecessary particu- 
larly to describe them. 

I form signs in making communications by dropping, as 
hereinafter particularly described, «mall metallic balls, say 
one-twelfth of an inch in diameter, or common shot of that 
size, upon an endless belt moving with an uniform velocity. 
The balls dropped upon the belt upon either side of a lon- 
gitudinal line (the belt being in motion) are 19 dropped in 
succession) distributed upon it, and spaced off in groups of 
one or more balls, thus forming the following signs: 


0 00 
0 00 
0 0 0 00 00 0 0 
0 0 00 0 0 00 00 
00 000 0000 o O 
0 000 0000 00 
00 oo 00 00 o 0 000 000 
00 0 00 00 00 o 0 
0 000 000 0 0 
000 000 0 0 000 0 00 


I thus form thirty signs by the use of four balls and un- 
der. For additional signs, as may be required, 1 employ 
five balla, 

With the signs thus formed, any communication can be 
made and the communication can be read off directly from 
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the signs as they appear upon the endless belt, such length 
being given to the belt as may seem most advisable, AN say 
six feet. But in order to the more convenient reading off, 
and to obtain permanent signs, I propose to take off im- 
pressions from the balls thus forming signs by passing the 
belt with the balls upon it under a | roller with an elastic 
periphery and carrying a strip of Pape The roller with 
the paper being pressed down upon belt, the balls as they 
pass under it in succession make 1 impressions or indentations 
on the paper, and thus fac-similes of the signs formed by the 
balls upon the belt are taken off on the paper. 

These indentations on the paper or copies of the signs 
formed by the balls may be obtained more directly and 
without the intervention of the belt, by dropping the balls 
directly in contact with the paper as it passes perpendicu- 
larly downwards carried. between two rollers moving with 
a uniform velocity. 

The only difference being that in this case the indenta- 
tion is taken off from the ball immediately on its being 
ی‎ ak and before the other balls forming with the first 

a sign are all dropped. And as this may be regarded as 
the most simple and convenient mode of operating, I now 
proceed to describe the form of apparatus proper for it, ref- 
erence being had to the drawing accompanying and making 
part of this specification. 

Fig. 1st is a plan of the apparatus showing the parts in 
their places. 

Fig. 2d: Elevation from side A of the plan. 

Fig. 3d: Sections of the elevating wheel. 

Fig. 4th: Detached plan of the shoot. 

Fig. 5th: Section of shoot and escapement in place, seen 
from side B of plan, Fig. Ist. 

The same letters in all the Figures refer to the same 
parts. 

a a is an electro-magnet, of the usual form and construc- 
tion, placed in a galvanic circuit extended between the 
two "stations, communicating, with the means at the station 
making the communication, of breaking and closing the 
circuit at pleasure, 

b b the armature. 

c c the ends of the wire forming part of the circuit shown 
as detached. 

Attached to tHe armature is what I call an escapement, 
composed of an axis, d d, on which it turns, and of two 
arms extending beyond the armature seen most clearly in 
the plan, Fig. Ist, as b y c and br 

These arms are separated say about one-fourth of an inch 
at the points F and y, as seen in the plan, Fig. Ist, and one 
of them, Û f, is at the point f, about one-twelfth of an inch 
above the other, at the point g, as seen most clearly in the 
section of the shoot and escapement, Fig. 5th. These arms 
are of wire, flattened at the point j and g. The upper one, 
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, 18 bent at right angles at j, as seen in the plan, Fig. Ist. 1 
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The lower one, 6 9, is continued about an inch beyond 
the int 9 to e, where it has a diagonal lip, 
ی‎ downwards, seen most clearly in Fig. 5th, 
at 2. This escapement is connected with an inclined 
channel of brass A! h®, Fig. Ist and Fig. 2d, in which 
are the balls, and constitute with it what I call the drop- 
ping apparatus. This channel is terminated at its lower 
end AS in a tube about one-fourth of an inch in length and 
about one-tenth of an inch in diameter, seen most clearly in 
Fig. 5th at A*. The balls pass by gravity along the chan- 
nel A! A? to its lowest point, and thence into the short tube. 
The lower arm of the escapement, when the apparatus is at 
rest, is directly under the énd of the tube, and the most ad- 
vanced ball rests upon it, as seen at g, Fig. 5th. The upper 
arm of the escapement 5 f has its bent end, which is brought 
to an edge directly opposite the tube AS, Fig. 5, and there 
is a transverse opening in the tube to admit this bent end 
whenever the escapement arm is moved laterally towards 
it A light spring i, Fig. 1st and Fig. 2d, acts upon the 
escapement, and removes the armature attached to the 
escapement arms one-sixteenth of an inch from the electro- 
magnet, and holds it at rest against a stop, with the arms 
of the escapement in positions relative to the tube, as de- 
scribed; that is to say, with the arm Û y directly under the 
tube, and the arm 5 F with its bent end just entering the 
transverse opening in the tube. : 

The operation of the apparatus will be as follows: When 
the magnet is put in action by closing the circuit, the arm- 
ature will be attracted to it, and will carry the lower arm 
b g of the 5 laterally from under the tube 82, 
causing the ball resting upon it to drop; at the same 
time the bent end of the upper arm 6 f of the escapement 
will be thrown into the tube A? and will arrest the descent 
of the ball next above the one dropped, it being under- 
stood that the balls in the tube and. channel touch one 
another, or follow each other in succession. When the cir- 
cuit is broken, and the magnet ceases to act, the spring + 
carries back the armature and escapement arms to their 
former position. The ball that was arrested by the bent 
arm of the escapement as described will immediately fall 
upon the lower arm 6 y of the escapement, thus occupying 
the position of the ball that was dropped, all the balls in 
the tube, an inclined channel at the same time advancing a 
space equal to the diameter of one of the balls. All the 
parts will thus be brought into KE ready for dropping 
another ball, or again closing the circuit. 

The balls, when dropped fall upon an inclined shoot, m 
ره‎ Fig. 1st and Fig. 2d, and seen separately in plan, Fig. 4th, 
and also seen in section and in connection with the escape- 
ment in Fig. 5th. This shoot is of brass about half of an 
inch in width and one and a half inches in length, with 
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sides one-fourth of an inch high. It has at its lower end 
two orifice or short tubes m n, Fig. 1st and Fig. 4th, as 
shown at m, Fig. 2d and Fig. 5. These tubes are about 
one-tenth of an inch in diameter and one-fourth of an inch 
long. A partition رم‎ Fig. 1st and Fig. 4th, extends about 
half an inch up the shoot between the two ofifices or tubes, 
and reaches from the orifices nearly to the diagonal lip e, 
Fig. 1st and Fig. 5th, on the end of the lower and longer 
arm of the escapement b y e. The shoot has a slight lateral 
inclination towards the side (of the orifice) m, Fig. Ist, 0 
that the ball when dropped will naturally pass along that 
side of the shoot to the orifice m and pass through it. 
In order to make it pass to the other orifice », it must be 
diverted from its natural course, and this is done by the 
diagonal lip e, Fig. 5, attached to the lower arm of the 
escapement. This lip ید‎ due to just above the bot- 
tom of the shoot, as seen at e, Fig. 5, and is diagonal to its 
direction, as seen at e, Fig. 1st. When the armature and 
escapement are in their position at rest, held by the spring 
i against the stop, the distance of this lip from the side 2 
of the shoot is such as to allow the ball to pass freely along 
that side to the orifice m. But when the armature is 
brought up to the magnet to drop a ball, this 17 will also 
be brought up to the side m of the shoot; and if it be kept 
there it will interrupt the line of motion of the ball and 
divert it to the opposite side of the shoot, or to the side n 
of the partition p, Fig. 4, and it will pass to the ۰ 
Now as the interval of time required for the ball when 
dropped to arrive at the point in the shoot opposite the 
diagonal lip e is greater than that required by the spring 
2, Fig. 2, to throw back the arm with the diagonal hip, 
when the circuit is broken instantly after being closed, the 
consequence is, that when the bolt is dropped by an in- 
stantaneous action of the magnet, that is, if the circuit be 
closed and instantly broken, the ball dropped will pass to 
the orifice u, but if the action of the magnet be prolonged 
by keeping the circuit closed a short interval of time, it 
will pass to the orifice n. 

Having thus the means of dropping balls and causing 
them to pass at pleasure through either of the two orifices 
or tubes m or n, they may be dropped and distributed upon 
an endless belt moving just below the orifices with an uni- 
form velocity, thus forming the signs before described. In 
order to take off impressions from the ball upon paper as 
they are dropped, two rollers, r and z, Fig. 1st and Fig. 2d, 
mounted upon axes and turning with an uniform velocitv, 
are placed at right angles to the shoot with their peripheries 
in contact, their line of contact being directly below the 
two orifices or tubes m and a, as seen most clearly in Fig. 
2d. These rollers are of wood, about one and a quarter 
inches in diameter, and about an inch long. They have 
grooves around them, not seen in the drawings, forming at 
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of an inch in diameter perpendicularly below the orifice in 
the shoot. One of these rollers, S, is covered with an elas- 
tic cloth or buckskin, or it may be made of cork, in which 
case it would require little or no groove. These rollers 
carry between them a narrow strip of paper, y y, Fig. 2, 
not shown in Fig. Ist, which they draw off from a roll by 
their motion and deliver out. When a ball is dropped and 
passes out of the orifices in the shoot, it falls directly in 
contact with the paper and in the groove in the roller 7, 
and is carried through between the rollers by their motion, 
indenting the paper on a line corresponding with the orifice 
through which the ball dropped. tt is easy to see how the 
indentations thus made on the paper, corresponding as they 
will with the balls dropped, will be copies of the signs be- 
fore mentioned. 

The balls, as they pass from between the two rollers by 
their motion, fall into an inclined channel of wood ¢ u, Fig. 
Ist and Fig. 2d, about three inches large, placed below the 
rollers, and parallel to their axes. The balls then pass by 
gravity along this channel, and are delivered from it into 
the buckets of the elevating wheel W, Fig. 1 and Fig. 2, 
upon the same axis with the roller S, This wheel is shown 
in section Fig. 3. They are raised by this wheel, and de- 
livered from it at its most elevated point into the inclined 
channel x, Fig. I and Fig. 2, placed parallel to and close to 
the side of the wheel. From this channel they pass to the 
channel A! A2, with which the former is connected, as seen 
at At, Fig. 1. They are thus returned to the dropping ap- 
paratus, and a succession of them is constantly kept up, 
their number being such as always to afford a supply at 
the droppinggpoint ۰ 

Uniform motion may be given to the apparatus in any 
convenient way by power applied to the pulley 2, Fig. 1 
and Fig. 3, upon the axis of the elevating wheel. If an 
endless belt is used, it is best to make its outer surface of 
some rough substance, as velvet, that the balls, when 
dropped upon it, may have no tendency to change their 
places on it. I have also contemplated employing two cir- 
cuits to form signs for telegraphic purposes by dropping 
balls of different sizes or different. colors, and made numer- 
ous experiments to test the operation ; as also the employ- 
ing the deflective power of the current upon a needle, 
using a single circuit for the purpose of dropping balls of 
two descriptions, and thus forming telegraphic signs. But 
1 regard all these methods as inferior to the method of 
operating above described. 

Having thus fully described my invention, what 1 claim 
in it as new and desire to secure by Letters Patent is : 


First: The forming signs for telegraphic purposes by 
the dropping of balls upon an endless belt, moving with an 
uniform velocity, substantiall y in the manner described. 
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453 Second: I claim the taking of impressions on paper 
from balls as dropped substantially in the manner de- 
scribed for telegraphic purposes. 


IN WITNESS WHEREOF I have hereunto set my 
hand, this third day of April, in the year 
eighteen hundred and forty-eight. 


CHAS. F. JOHNSON. 
Witnesses: 


STEPHEN DEXTER, 
F. J. Fay. 
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T. D. JACKSON AND A. JUDSON, NEW 
YORK, NEW YORK, ASSIGNORS TO 
J. V. D. WYCKOFF, NEW YORK, N. Y. 


Letters Patent No, 111, 


DATED 17 OCTOBER, 1846. 
REISSUED 18 APRIL, 1848. 


The nature of our invention consista in the construction 
of a signal bell and annunciators combined, for the purpose 
of indicating the place from whence the signals proceed; 
our invention having for its object an improvement in that 
branch of domestic arrangements for calling servants to 
the various apartments of a house when wanted. 

The modes in common and general use for this purpose 
consist of a bell pull affixed to the wall of the apartment, 
having a wire attached which leads from it to the kitchen or 
other place where the servants congregate, and these ter- 
minate by being connected with a bell. As many bells are 
hung u the walls as there are rooms supplied with bell 
9 80 n small houses there is usually nothing about the 

ells to indicate the apartments to which they are con- 
nected other than their position, as first, second, third and 
so forth, in the rows, and the servants ascertain that the 
first bell is for the parlor, the second for the front bed- 
room on the second floor, &c., and they likewise become 
accustomed to the sound of the various bells, being few in 
number, and easily learn the room they are wanted in when 
a bell is sounded. In hotels and other large edifices the 
same system prevails with regard to the manner of con- 
necting the bells with the various apartments, but, as their 
number is usually very considerable, some method of as- 
certaining the rooms from whence the bells are from time 
to time rung must be resorted to other than that before 
noted of either sound or position. To do this, the rooms 
of the buildings are numbered and the same numbers are 
painted on the walls of the room containing the rows of 
bells, so that each bell shall be distinguished by its number, 
and that number shall correspond with the room to which 
the bell is connected. In a hotel, also, these bells are not 
usually put in the kitchen, but are suspended under the 
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cornice on the walls of the clerk’s office, and exhibits a 
very unsightly appearance, and is likewise a subject of an- 
noyance to the boarders, from the fact that that room is 
generally their common resort, being frequently the reading 
room and parlor of the gentlemen. 

This mode of signals has proved very uncertain and vex- 
atious. The sound of the bell calls the attention, but must 
be seen before it can be ascertained from what room the 
alarm was made. 

If the attendants are not near enough to do so, the ability 
to answer the call is lost and they must wait until it 15 re- 
peated. It also often happens that the sound or motion of 
one bell will put in vibration the clappers of several near it, 
or the wires become entangled, and thus make confusion in 
the signals. To obviate these several defects is the object 
of our invention. In the first place, we leave all the bell 

ulls and wire leaders as they now are, but dispense with 
all the bells save one, and it is upon this one bell that all 
the signals made in the various departments are sounded, 
By means of mechanism to be hereafter explained (which 
mechanism as well as the bell is concealed trom view, being 
contained within a handsomely ornamented case) the mo- 
ment an alarm is given by sounding the bell, a permanent 
signal is made which indicates or announces the number of 
the room from whence it came. After the call is answered 
the attendant restores the indicator to its first position. 

The external of the case containing the machinery of our 
invention will be seen in Fig. 1 of the annexed drawings. 
It consists of a square or oblong box of sufficient depth and 
capacity to hold the parts designed to be contained within it, 
and it may be decorated with carvings and. ornaments to 
any extent desired. Near the center will be seen a face or 
register having several numbers painted upon it, as 1, 2, 3, 4, 
which indicates rooms named with corresponding figures. 
As the whole principle is embraced in a movement requisite 
to indicate a single number, a second number requires only 
a duplicate part to be added to indicate a second, and so on. 
Thus the four numbers represented as operated by this ma- 
chine consists simply in repetitions of the first æ, and the 
numbers may be still further continued until the machine is 
enlarged to indicate the signals made from a hundred or five 
hundred rooms, or more as may be wanted. The number of 
the room is announced or indicated by means of pieces of 
metal which are movable and operated by the mechan- 
ism in the interior of the case; and the indication of the 
number is effected by changing the position of said pieces 


on the dial plate when an alarm is sounded. Thus the 


different position of the piece of metal, or, as we call it, the 
drop seen at No. 3, announces that the sound of the bell 
just heard was produced by persons in room No. 3. After 
the call has been answered the drop is restored to the posi- 
tion seen in 1, 2, 4, which movements, together with de- 
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tailed construction and operation of our machine, we shall 465 ۱ 
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now describe. In Fig. 2 a view of the machinery is given 
which is contained within the case, and is represented as 
having all the various parts attached to and working upon 
a plane surface, composed of an oblong square board, A, of 
wood, but may be made of metal or other suitable material. 
The appearance of the reverse side of A is seen at (/ Fig. 
l, drawn on a reduced scale, In the board A two narrow 
rectangular grooves (b c) are cut horizontally and extend 
from end to end ; into these grooves two brass slides (d 
and e) are fitted, but not so tight as to prevent them from 
being able to slide freely when they are moved ; they have 
also several projecting pins in them, the position and office 
of which we shall describe in another place. The move- 
ment of the slides i8 vibratory in the grooves ; they like- 
wise move in unison, 80 that when one moves the other is 
also put in motion. This is effected by the pulleys and 
chains ) y), seen attached. The pulley (J) has its center 
fixed upon a pin which passes through A and projects from 
the reverse side and terminates in a crank handle (A), Fig. 
1. By passing the handle down in the direction of the 
arrows the chains are drawn over the pulleys (fg), and 
thus give motion to the slides. The slides are restored to 
their first position by recoil springs placed at their opposite 
ends, as seen in the drawings. At (i) is seen a metallic 
standard, screwed firmly upon A, and bent and shaped as 
seen in the figures. This standard is for the purpose of 
supporting a hammer to strike the bell. Near this standard 
there is a metal crank (K), hung vertically upon A, the 
arms being long enough to project the face (K) out on 8 
line with the standard (i). By means of this crank and the 


connection upon it the bell 1s made to sound for all the 


various rooms attached to the machine. The sound made 
upon the. bell is produced by single and distinct 
blows of the hammer, and is effected by the 
crank (K) and the trip lever (. This last consists of a 
piece of metal having a notch cast upon it at (7), so that it 
will fit in one adapted to it upon the extremity of the 
hammer handle at (m), and is hinged at one end to the 
crank (K), the opposite end continuing past (m), and is 
kept in position by a guard (). The lever (2) has a vibra- 
tory motion and is held up by a spiral spring hung upon 
(K), as represented. When the lever (2) is thrust. forward 
the hammer handle is carried with 1t by means of its connee- 
tion at (7), a sufficient distance to give effect to the blow 
of the hammer head when it strikes the bell upon its recoil. 
The hammer head having arrived at the proper point, the 
handle is disengaged from the notch in the lever (2% by 
means of the projecting point (74^) ; this comes down and 
presses upon (7) by reason of the circular motion of the 
hammer handle, and finally forces (7) out of the notch (%), 
and the hammer is thrown against the bell by the 
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469 force of the spring scen in the figure. When the crank (K) 
returns to its position the lever (7) also resumes its place in 
the notch (%) and would reproduce the blow upon the bell 
by acting upon the crank (K), as before described. Through 
the face of the plate A there are several small holes bored 
along the line of the sides (d and e). The first four of these 

` are for the pivots which connect the drops and tumblers 
together; the second four, which are bored near the first, 
are for the support of rest pins for the drops. The drop 
consists of a piece of metal shaped as seen at (0), Fig. 4, 
and (7) is the tumbler, made also of a piece of metal having 
an eye in the center, from which three points diverge, and 
is otherwise shaped as represented in the aforesaid Figure 

470 4. The position the drops and tumblers have in the ma- 
chine is seen by examining Figs. 1 and 2, one of these being 
required for every figure indicated on the face (a). The 
next thing in connection with the drop and tumbler is the 
drop levers. At (r) is seen a strip of metal hinged at one 
corner to the plate A, and projects horizontally from it; at 
the opposite corner of the end to which it is hinged the rest 
pin (5), before named, is connected, the point of which 
passes through one of the holes in A prepared for it, and 
projects a little beyond the face side, as seen at (S, S, S, S) 
Fig. 1. The use of the pin is to sustain the drop in a hori- 
zontal position, as is evident from examing those seen at 1, 2, 
4, Fig. 1. The projecting end of the drop lever (r) widens 

471 a little so as to have room for the holes to be made in it; 
the first hole connects with one of the bell cranks, and the 
second connects with the striking crank (4) and a barrel 
spring. The letters (¢) are four bell cranks of the ordinary 
construction. At one end they are attached to the drop 
levers (7), and at the other the wires are fastened, which 
lead to the various rooms of the house. In pulling a wire 
attached to one of the cranks (ö), a set of movements are 
performed which result in producing a sound upon the bell, 
and in indicating the number of the wire pulled by chang- 
ing the position of some of the parts acted upon. The 
pulling, therefore, of a single wire, as say wire No. 3, Fig. 
2’, will show the whole principle of the machine. All the 

412 other parts shown in drawings are duplicates, and drawn to 
illustrate the method of operating and connecting a large 
number of rooms. When one of the wires which leads off 
from the machine to the room is pulled, the crank (¢) is first 
affected; from that, motion is communicated to the drop 
lever (7), which causes the rest pin (s) to be drawn back so 
that the pomt which supports the drop (0) will be removed 
from under it, when it immediately falls from a horizontal 
to a vertical position, as seen at 3, Fig. 1. The drop lever 
then gives motion to the striking erank (4), which makes 
the lever (J) advance upon the bell handle, and rings the 
alarm, as before deseribed. It will be seen that all the wires 
leading from one side of the drop levers (r) terminate upon 
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the striking crank (X), but the wires are so fastened to it 
that the movement of one effects no change in the position 
of the others. The side of the crank (4) is perforated with 
a sufficient number of holes for the wires, the ends of which, 
after they are put through, are turned in a loop on the op- 
posite ade as seen In Fig. 3. The crank, therefore, when 
moved by the pulling of one wire, does not affect the rest, 
because they do not act upon the crank except in the pull- 
ing direction, and slip along through the holes they are in 
as the crank moves. 

The movements produced by the pulling of wire No. 
3, the manner in which the drops are made to fall, 
was described. We shall now describe the manner in 
which they are to be restored to their original position. 
At u v w is seen the position of the tumbler when the drop 
hangs vertical or has been let down. The operator taking 
hold of the handle (A) turns it down in the direction of the 
arrow; this movement, as before described, affects the 
slides (d e) through the chains and pulleys ( f g). It will 
be seen that there are a set of three pins in the slides to 
each tumbler, and, as represented, are beneath the drop 
levers (r). By the movement of the slides these pins ad- 
vance towards the tumbler, but they can only act upon 
such tumblers as have the drops to which they are at- 
tached down, as seen at (uv w). The pin æ first comes 
against the tumbler and strikes the point (u). This brings 
the next point (v) round and down so that the second pin 
(y) will act against it; the slide advancing carries (7) 
on until the point (w) comes round, (wW) now locks in pin 
(z), having the position that (20) first had. Thus the tum- 
bler will have carried the drop from the position seen in 
No. 3, Fig. 1, half round, so that it will be vertical with 
the head upwards, being moved in the direction of the ar- 
row drawn on it. The pin (z) carries the point of the tum- 


bler (w) so far that the drop is carried beyond the perpen- | 


dicular, as seen in the dotted lines in Fig. 1, when it imme- 
diately falls by its own gravity upon the rest pin (s) as the 
drops (1, 2, 4) are represented, the tumbler 5 vw) now 
having the position seen by that immediately above at B. 


What we claim as our invention and desire to secure by 
Letters Patent, is the combination and arrangement of the 
drops with the ‘tumblers, drop levers and slides, substantially 
in the manner and for the purpose herein set forth. 


T. D. JACKSON. 
ALFRED JUDSON. 
Witnesses: 
P. G. BUCHANAN, 
A. WENTWORTH, 
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ROYAL E. HOUSE, NEW YORK CITY. 
Letters Patent No, 4464, 
DATED 18th APRIL, 1846. 


To all to whom these presents shall come: 


Be it known that I, 1۳0 باه‎ E. House, of the City of New 
York, in the United States of America, have invented new 
and useful machinery for transmitting intelligence between 
distant places and permanently recording the same in let- 
ters or other signs, by an application of the power of elec- 
tricity or galvanism, which 1 do denominate and call ۰۵ 
Magnetic Letter Printing Telegraph, of which the following 
is a full and accurate description. I shall first describe the 
whole of said machinery as constracted and combined by 
me for practical operation, and then I shall point out and 
distinguish the particular parts and combinations which I 
claim as my ifivention, and which I desire to secure by Let- 
ters Patent. Said machine consists of two parts. First, 
of that part which is to be stationed at the place from 
which intelligence is to be transmitted, and which for eon- 
venience of distinction I denominate the Composing Ma- 
chine. Second, of that part which is to be stationed at the 
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place to which intelligence is to be communicated, and 


which, for the same reason, I denominate the Printing 
Machine, These two parts are to be connected by electric 
or galvanic conductors, which conductors are to connect 
with any known generator of electricity or galvanism, and 
form a circuit through or along which, when connected, a 
current of electricity or galvanism will pass. These two’ 
parts of said machinery are chiefly propelled by the power 
of weights, the electric or galvanic force being applied and 
used only to regulate the motion of the printing machine 
by means hereinafter described, and which requires much 
less power than is necessary to propel the machinery; and 
thus both the advantage of the instantaneous action of the 
electric or galvanic force and the greater power of the 
weights are combined in the accomplishment of the work 
for which the machine is intended. 

I shall first explain the composing machine; and in order 
that the same may be better understood, I shall describe it 
in connection with the drawings which are hereunto an- 
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nexed, and which form a part of this specification; and in 
order to prevent the necessity of otherwise specifying the 
size and proportions of the different parts of said machinery, 
I have caused the said drawings to be made so as to give 
the sizes and proportions. Thedrawings on Sheet L being 
one-third of the size of the working -machine, except Figs. 
11, 12 and 13, which three Figs. and the drawings 
on Sheet IT. are the full size of the working machine. Zhe 
Composiny Machine, as before stated, is to be stationed at 
the place from which the intelligence or message is to be 
communicated, and is to be worked or operated upon by 
the person desiring to transmit such intelligence or mes- 
sage. Its object is to break or close the circuit of conduc- 
tors, and to continue the same either broken or closed, at 
the option of the operator, and in such manner as to cause 
any given letter to be printed by the printing machine. 
Said composing machine has 28 keys, which I call the 
finyer keys ; a shaft placed under the keys, which I call the 
key shaft ; a wheel fixed to the end of this shaft, which I 
call the circuit wheel ; a governor attached to the 'machine, 
and a weight and pulley with a series of wheels and pinions 
to give motion to said key shaft. The parts of the com- 
posing machine are to be arranged in any suitable frame, 
made of metal or wood—metal being preferable. The pre- 
cise form of the frame is not material, it being only neces- 
sary to have it so made as to be suitable to sustain the 
different parts of the machinery in the positions and con- 
nections, as I shall hereafter describe. "This part of my 
machine is represented by Figs. 1 and 2 of Sheet L of the 
drawings. Fig. 1 exhibits the plan, and Fig. 2 the side 
elevation ; in giving a particular description of the parts 
of whieh I will commence with the power by which the 
machinery is propelled, following it through its different 
counections, and pointing out the object and construction 
of said parts. This composing machine is propelled by a 
weight attached to the cord Û passing over the fixed pulley 
a, and winding round the barrel e This barrel is hung on 
an axle, which has at one end the cog whcel @, the barrel 
being connected with the axle and cog wheel by a ratchet 
arranged in the ordinary and well-known manner of similar 
fixtures in other machinery for winding up a weight. 

The cog wheeled works into the pinion e, the cog wheel f 
carries the pinion y, the cog wheel A takes into a pinion on 
the shaft i, which carries the governor. The upper end of 
the axle, to which is attached ¢ cog wheel A, passes through 
a cross piece of the frame in which 1t runs, On the upper 
end is fixed the bevel friction wheel j. This wheel acts upon 
and carries a similar wheel, A, attached to the end of the key 
shaft, and in this way motion is communicated to said key 
shaft; the weight of the end of said shaft rests upon said 
friction wheel so as to cause friction sufficient to cause it 
to revolve; said shaft extends lengthwise through the 
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frame and may run in any convenient bearings fixed in th 

ends of said frame. In this shaft are fixed 28 pins, extend” 
ing out from the surface of the shaft about a quarter of an 
inch, aud being placed in a helical row extending the whole 
length of said shaft, and the row passing once round the 
same. These pins are represented in Fig. 2 of Sheet J., and 
Fig. 9 of Sheet 11. of the drawings, 26 of them being repre- 
sented by the several letters of the alphabet, one of them 
by a dot, and one of them being left blank, so as to cor- 
respond with the representation of the alphabetical finger 
keys to which they respectively belong, and in connection 
with which they operate, as I shall further explain: Fixed 
upon the end of the key shaft is the metallic wheel e, which 
revolves with said shaft and is used for breaking and clos- 
ing the circuit of conductors, and I have therefore called it 
the Circuit Wheel. Fig. 9 of Sheet II. of the drawings isa 
side elevation of said key shaft and circuit wheel. This is 
a double wheel; that is, the inside of the wheel is about 
three-quarters of an inch less in diameter than the outside; 
on the periphery of the outside or larger part of this wheel 
are cut 14 cogs, forming between them 14 spaces; the peri- 
phery of the inside or smaller portion of this wheel is 
smooth. This wheel is connected with the circuit of elec- 
tric or galvanic conductors, and forms a part of the same, 
as follows: „ and , in Fig. I. of Sheet i of the drawings, 
are ends of wire or metallic rods forming a part of said cir- 
cuit, which connects the composing and printing machines 
and also connects one with the positive and the other with 
the negative pole of a battery, or other suitable and known 
generator of electricity or galvanism. These wires or rods 
m and » are inserted into the metallic binding screws o 
and p, which are fixed into and pass through the frame so 
as to have a small projection on the inside. To these pro- 
jections are attached two metallic springs y and r, one end 
of the spring q bearing upon the smooth portion of the 
periphery of the circuit wheel, and one end of the spring 7 
bearing upon the cogs cut upon the periphery of the outer 
portion of the said wheel. This wheel 1s designed to turn, 
toward the spring q aud from the spring r, so that it may 
meet with no obstruction from the end of the spring r 
making fast to the said cogs. As the said circuit revolves 
the spring r will slide over the ends of tht cogs, and also 
pass over or through the spaces between them, and thus 
the circuit of conductors will be broken by the spring r 
passing over or through a space, and closed by its sliding 
over a cog; the end of the spring q in the meantime re- 
maining constantly in contact with the smooth portion of 
the periphery of said wheel. Each one of these cogs and 
Spaces corresponds with one of the pins in the key shaft and 
with one of the finger keys; the cogs and spaces are there- 
fore represented in the drawings by the same characters as 
are the said finger keys and pins. Fig. 10 of Sheet II. of 
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the drawings exhibits an end elevation of said circuit 
wheel and key shaft. The position of the finger keys in 
the frame is shown by Fig. 2 of Sheet I. of the drawings ; 
the keys are hung upon a small rod wbich passes through 
them at one end and on which they may play up and down. 
These keys may be made of any convenient material, but I 
construct them of wood, with ivory tops, and on the under 
side of them there is a metallic spring with a catch or cog 
to make fast to the pins in the key shaft. Fig. 8 of Sheet 
IL of the drawings represents a side elevation of one of 
these keys. The spring is to raise the key after it has been 
pressed down by the finger. 

The use of the governor above mentioned is to equalize 
the motion of the machinery, preventing its running with 
too great velocity, and also to continue the motion of the 
other parts of the composing machine when the key shaft 
has been stopped by the pressing down of one of the finger 
keys, so that said shaft will resume its motion more readily 
on being liberated by the raising of the key. This governor 
is caused to revolve by means of the cog wheel A, as above 
described, and when the key shaft is stopped the governor, 
by the momentum which it has acquired, continues to run 
and to carry the machinery by causing the friction wheel j 
to slide round under the friction wheel K, so that when 
the finger key is permitted to rise and the catch or cog on 
the under side of it slips off from the pin in the shaft, the 
other machinery being still in motion, the shaft will resume 
its motion more readily than it otherwise would. 1 will 
now explain the connected operation of this part of my 
machine. 

I have before stated that cach key has a pin in the key 
shaft, and either a space or a cog on the circuit wheel with 
which it corresponds and to which it belongs. I have also 
stated that this part of said magnetic letter printing tele- 
graph is to be stationed at the place from which intelligence 
is to be communicated, and is to be used for breaking and 
elosing the circuit of conductors and continuing the same 
either broken or closed the necessary time for any given 
letter or the dot to be printed on the blank space to be 
formed by the said. printing part of the machinery to be 
stationed at the place to which communication is to be 
made. The manner of producing this effect is as follows: 
First it may be observed, from what has been stated, that 
when the key shaft, and consequently the circuit wheel, are 
put into motion by the agency of the weight att: ched to 
the cord 5, as deseribed, the circuit of conductors will be 
broken aud closed in rapid succession ; that is, it will be 
broken whenever the spring 7 passes through a space 
between the cogs, and closed whenever it slides over the end 
of a cog. While this process continues by the uninterrupted 
revolution of said shaft and wheel no printing will be done, 
for reasons hereafter explained, and the effect thus far will 


124 


be only to adjust the type wheel in the printing part of the 
machinery and to bring it into the proper position for the 
rinting to take place, as will be hereinafter described. 
hen, however, a letter or other character is to be printed, 

it is necessary that the motion of said shaft and circuit 
wheel should be arrested, allowing said circuit to remain 
either broken or closed till the desired letter is printed, and 
this is done by merely pressing down a finger key; for ex- 
ample, if desirable to print, say the letter A, the finger key 
A must be pressed down; this catches the pin A in the 
shaft, arresting the motion of the shaft and of the circuit 
wheel at the same time that the spring 7 will be on the cog 
A, and the circuit of the conductors will thus be closed, 
and, being closed, a current of electricity or galvanism will 
pass through the circuit, causing the letter A to be printed 
at the place to which the message is to be communicated. 
If desirable to print the letter B, then the finger key B 
should be pressed down, which, catching the pin B, will 
stop the motion of the shaft and wheel while the spring r 
is in the space B of said circuit wheel, and the circuit of 
conductors being thus broken the current of electricity or 
galvanism will cease, causing the letter B to be printed. 
In like manner any other letter or the dot or the blank 
space may be formed by merely pressing down the key 
marked with such letter, dot or left blank—a like effect 
being produced upon the printing machine by either 
breaking or closing the circuit, all of which will be 
understood by the examination of the parts here- 
after explained and described. I will now proceed to 
describe that part of the said magnetic letter printing tele- 
graph to be stationed at the place to which intelligence is 
to be transmitted, and which, for convenience of distinc- 
tion, I have denominated the printing machine. A front 
elevation of said printing machine is exhibited by Fig. 3, 
of Sheet I. of the drawings, and which, for further conveni- 
ence of distinction, I subdivide into parts 1 and 2, as indi- 
cated in the drawings. Fig. 4 of suid sheet exhibits an end 
elevation of part first detached from part second. This 
machine consists of the basis or bottom b made of wood of 
any convenient thickness, and supported by legs a a of any 
convenient length. Upon this basis on each side of the 
working machinery is to be erected a metallic frame-work 
or case, suitable for bearings for the different axles to run 
in, and to sustain the machinery. "This frame-work has 
been omitted in the two last mentioned figures, because no 
particular form of it is necessary, and if represented it 
would obscure the parts of the machinery more important 
to be exhibited. F, of part first of the printing machine, is 
an axle or shaft hung in the frame. On this shaft, at or 
near its center, is fixed an escapement with two arms, the 
angular part being fixed to the shaft, as shown by the 
drawings; a front elevation of this escapement is shown by 
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Fig. 7 of Sheet 11. of the drawings. This escapement is 
carried or caused to vibrate, as [ shall now describe, the 
machinery in Part 2, Fig. 3, of Sheet L of the drawings, 
being employed for this. purpose; eis a connecting rod, 
with one end connected to one arm of the escapement by 
means of a pin, on which it may easily work, the other end 
thereof being loosely attached to an eccentric upon the 
shaft a of said Part 2 of Fig. 3. Fig. 5, of Sheet III. of 
the drawings, presents a. full-sized plan of said shaft and 
eccentric, with the connecting rod attached, and also of the 
two arms c and b, one end of each of which is attached to 
the shaft near said eccentric, the other or outer ends of said 
arms being bent at right angles, as shown by the drawing ; 
these arms may be made of small wire; d is an arm attached 
to and extending out from an axle hung in the frame. Fig. 
4 of the last mentioned sheet of the drawings exhibits a 
full-sized plan of this arm and axle, and Fig. 3 is a full- 
sized elevation of the same; Fand g are small pins or de- 
tents inserted in the arm d. The pin g is intended to 
catch the bent ends of the arms c and Û as the shaft into 
which said arms are fixed revolves. The pin f plays in 
a slot or hole formed in the end of the rod A. 777 û are 
helical cords of insulated wire wound in the usual manner 
and to considerable thickness, and so as to form a small 
orifice or hole at or near the center of the mass of said 
coils, sufficient to admit therein a small magnet. These 
eoils of wire are arranged in pairs. Fig. 2 of said Sheet III. 
of the drawings exhibits a full-sized end elevation of one pair 
of said coils of wire with a magnet placed in them. 7 is a 
permanent movable magnet made of a small steel rod bent 
in two places at right angles, or it may be bent in the form 
of a horse shoe magnet, w ith the two legs or ends straight 
and passing loosely into the opening or holes formed as 
aforesaid in the said coils of wire, as shown in Part 2 of 
said Fig. 3 of Sheet 1, and as also shown by Fig. 1 of Sheet 
III. of the drawings. But I do not wish to be understood 
as confining myself to any particular number or size of said 
magnets or said coils; the number and size indicated by 
the drawings have been used for practical purposes, but 
other numbers and other sizes may be used. A is a small 
metallic bar or rod attached to and connecting the tops of 
said magnets by joints, aud with the end & firmly attached 
to the frame. The part of this rod near the end 4, which is 
attached to the frame, should be made so as to act as a 
spring, so that the other end of said rod, together with 
said magnets, may easily play up and down. Lis a weight 
attached to a cord which winds round a drum or barrel, 


hung upon an axle, and arranged with a ratchet wheel in: 


the ordinary and well known manner for conveniently 
Winding up the weight when the same shall have run down. 

The cog wheel 7» is upon the same axle upon which the 
drum is hung, and works into a pinion, and carries the 
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wheel and axle n. The cog wheel » works into a pinion 
and carries the wheel and axle o. The cog wheel o works 
into the pinion 7 on one end of said shaft a, as shown by 
Fig. 5, Sheet IIL, before described ; and thus said shaft 4 
is caused to revolve by the power of the weight—said 
wheels and pinions are to be so adapted in size as to give 
sufficient velocity to the shaft—Fig. 1 of Sheet III. bein 
one-third of the size which will answer a good purpose. 1 
will next explain the operation of the m machinery thus de- 
scribed, the object of which is to give the proper motion to 
the escapement as above stated. This is as follows: The 
pins are caught alternately by the arms of the escapement, 
and the motion of the type wheel is thus interrupted and 
regulated. The type wheel is caused to revolve by the 
power of the weight attached to the cord y passing through 
the basis D and winding round the barrel A, fixed upon an 
axle hung in the frame, and having a ratchet with the 
necessary fixtures arranged in the ordinary and well-known 
way, for winding up the weight, and also a cog wheel, 
which works into the pinion ¿, with a cog wheel at the op- 
posite end of the axle, which works into the pinion j and 
revolves the type wheel. 

I have now described how the type wheel is caused to re- 
volve, and the manner in which its motion i8 interrupted 
and regulated by the escapement; and in order to better 
understand the object, application and effect of the other 
parts of the printing machine, it may be of use to notice 
here what would be the motion of the parts already de- 
scribed if put into operation without any additions being made 
thereto, If the weight attached to the cord y, causing the type 
wheel to revolve, be wound up, and the circuit of conductors 
be broken and closed in rapid succession by the,revolution 
of the key shaft and cireuit wheel, the arms of the ese: ape- 
ment will vibrate and the type wheel will revolve by a reg- 
ular hitching motion, as fast as permitted by the vibrations 
of the escapement, and the escapement will play with sutti- 
cient velocity to give the wheel about 60 revolutions in a min- 
ute. If, in the meantime, the key shaft be stopped, causing 
the circuit to remain broken or closed, the type wheel would 
be held in one position by the escapement, and the whole 
operation would cease until the key shaft had again re- 
sumed its process of breaking and closing the circuit, Itis 
therefore obvious that other fixtures are necessary to cause 
the machine to print, and these are as follows: B 18 a cylin- 
der or drum, which I call the paper cylinder, The axle 
upon which this cylinder is placed is hung in two small 
metallic posts or arms about 3 inches in length, the lower 
ends of these posts or arms being firmly attached to an 
axle hung in the frame, and with which they vibrate ; carry- 
ing said cylinder to and from the type wheel 2n m are small 
metallic rods connecting by a joint with the upper ends of 
the posts v v. These rods are more distinctly exhibited by 
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Figs. 5 and 7 of Sheet I. of the drawings, being the plan and 
elevation of said rods and the parts to which they are con- 
nected, the angles being formed in the rods to accommo- 
date the space between them to the length and movement 
of the paper cylinder. The axle of the cylinder is to run in 
the tops of the posts and is held down by: 'the pressure of the 
springs o o. The ends of these connecting rods m m are 
connected to eccentrics on the shaft n by loose bands pass- 
ing round said eccentrics, so that when the shaft 2 revolves 
‘(as I shall hereinafter describe) the rods m »», and conse- 
quently paper cylinder B, are projected forward and drawn 
back by said eccentrics, 'the paper cylinder being hung 
on the posts or arms to which the rods are attached, and 
said posts or arms turning on the axle to which they are 
attached, as before described. The paper on which the 
letter is to be printed may be wound round the cylinder B. 
This paper cylinder must be hung at such a distance from 
the type wheel that each revolution of the eccentric shatt 
n will bring the paper wound round the paper cylinder in 
contact with one of the type; also to cause the paper cylin- 
der to revolve so as to move each letter forward that an- 
other may be printed by the side of it, there are two catches, 
q and p., Figs. 3, 5, 6 and 7 of Sheet I. of the draw- 
ings, which extend the length of the cylinder and 
work in the notches formed in the edge of one end 
of the said paper cylinder, said ` edge extending a 
little above the paper and answering the purpose of a 
ratchet wheel. The catch q is attached to the side of the 
frame by the pins or screws at q q, forming an'axis on 
which it turns. Under the catches are springs by which 
they are sustained and kept in the notches. The catch p is 
permanently attached to the posts or arms on which the 
paper cylinder is hung, so that it moves with the paper 
cylinder in its motion to and from the type wheel; the 
‘atch p also works in the notches inthe end of the cylinder. 
The effect of these catches in causing the cylinder to re- 
volve is as follows: When the cylinder is moved back from 
the type wheel the catch y takes into the said notches and 
turns the cylinder far enough to move the last letter printed 
out of the way of the next to be printed, and as the catch 
p retains its position it prevents the cylinder from turning 
back, and thus the cylinder is turned forward sufficiently 
far for the letters to clear each other, each time that it is 
projected forward by the eccentric shaft », as before de- 
scribed. A screw is cut upon one end of the paper cylinder 
axle, and also in the groove on the end of the post in which 
it runs, by means of which the cylinder will be moved end- 
wise as it revolves, and the letters will thereby be printed 
in a helix round the cylinder. When it has thus moved the 
length of it, it is to be lifted out of the grooves in the posts 
and set back so as to commence the printing again at the 
other end of the cylinder, Or the paper cylinder may be 
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509 arranged with the ends of its axle plain so as not to move 


endwise, in which case the paper round the cylinder must 
run off as the cylinder revolves, and in such case, as the 
cylinder would not move endwise, and, as less space would 
therefore be necessary for the cylinder between the con- 
necting rods m m, said rods may be made without the 
angles. Figs, 9 and 10 of Sheet L show an arrangement 
of this kind. The material most convenient to be used for 
the printing instead of ink is plumbago, with which the 
type may be supplied by the small wheel or roller + hung 
in the frame over the type wheel; the roller v is so hung 
that 1t will revolve by the friction of the surface of the 
roller coming into contact with the type. The plumbago 
may be pulverized and placed in a groove cut in the peri- 
phery of said roller and covered by a suitable substance— 
woolen cloth answers a good purpose. The plumbago will 
work through the cloth sufficiently to supply the type 
coming into contact with the cloth. 

I will now explain the manner in which the shaft a, hav- 
ing the eccentrics to which the rods m m are attached, is 
caused to revolve; then, also, how its revolutions are regu- 
lated. The power causing the revolutions of said shaft is 
a weight attached to the end of the cord A, which cord is 
wound round a barrel or drum, having a ratchet wheel and 
cog wheel arranged for the convenience of winding up the 
weight by means of a crank, similarly to the like fixtures con- 
nected with the weight attached to the cord g, as above 
described. Fig. 4 of Sheet II. exhibits a cut section of 
each of these barrels, ratehet wheels, cog wheels and the 
axles on which they are hung. The cog wheel attached to 
the axle of the barrels works in and carries the pinion and 
axle , the cog wheel y, on the opposite end of this axle, 
works into a pinion attached to the said shaft », and thus 
the shaft n is caused to revolve by said series of wheels and 

inions, Which should be so adapted as to gain velocity. 
f, now, no regulator or obstruction were interposed, the 
shaft n would revolve constantly, and with great velocity, 
until the weight attached to the end of the cord A had run 
down and would carry the paper cylinder to and from the 
type wheel at each revolution. But, in order to print any 
given letter, it is necessary that the shaft n should only re- 
volve when the type of the letter desired to be printed is 
brought opposite the paper cylinder by the type wheel— 
that is, it should revolve only when the type wheel has 
been stopped, by pressing down one of the finger keys, 
marked with the given character, as above described. To 
accomplish this, | use the followi Ing contrivance: u is a 
lever, with the larger end attached to the frame by an 
axle, forming a fulerum, on which it works, the other being 
the small bent end of the lev er, playing up and down by 
the side of the periphery of the type wheel and on the side 
of the type wheel, opposite to that on which the escapement, 
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before described, works. In the side of the type wheel on 513 
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which said lever works, and about half an inch from the 
periphery of said wheel, are inserted 28 small round 
metallic pins. These pins correspond in number with the 
protuberances on the wheel, and are placed on radial 
lines drawn from the center of said wheel to the types. 
The position of these pins are represented by the 
small quadrants and circles in Fig. 1 of Sheet II. of 
the drawings. It must be understood, however, that 
these round pins are on the side of the wheel opposite 
to that which is represented by said last mentioned 
weight /, by means of the series of wheels and pinions con- 
nected as above described, gives motion to the shaft ©, on 
which is fixed the eccentric to which the connecting 
rod e is attached, as above described; and if 
the motion of said shaft were not interrupted it 
would revolve with great rapidity as long as said weight 
should be kept wound up ; and inasmuch as the connect- 
ing rod e is attached to the eccentric placed upon said 
shaft, said connecting rod will be once projected forward 
and once drawn back at each revolution of said shaft. This 
motion of the connecting rod causes the escapement to 
vibrate. The manner of regulating the motion of the shaft 
a by an application of the electric or galvanic force, and 
by breaking and closing the circuit, is as follows: p and q 
are continuations of the wire forming the coils, before de- 
seribed; one is the positive and the other the negative pole, 
forming part of the circuit. When the circuit is closed and 
a current of electricity or galvanism passes through or 
along said wire, the small magnets (which easily play up 
and down in the holes left in or near the center of said 
coils) are drawn down together with the rod A, to which 
they are attached, and when the circuit is broken and the 
current of electricity or galvanism ceases to pass the rod ۰ 
which is worked in the form of a spring at one end, as de- 
scribed, rises by force of this spring, carrying with it said 
magnets, and thus this rod will play np and down as often 
as the circuit of conductors is broken and closed, or as often 
as a current of electricity passes, and ceases to pass, along or 
through the wire forming said coils. When said rod is 
drawn down it carries with it the end of the arm d by 
means of the pin f; in said: arm, which passes through the 
slot or hole in the end of said rod; and when said rod is 
elevated it also carries the end of said arm with it. This 
motion, it will be observed, changes the position of the 
pin g, causing it to rise and fall as said magnets and said 
rod and the end of said arm rise and fall. The cogs or 
bent ends of the arm c and d each in turn come in contact 
with the pin y at every revolution of the shaft a, the arm c 
is longer than the arm رق‎ so that the bent end of the arm © 
will come into contact with the pin y when the magnets are 
drawn down, and the pin g is therefore at its greatest distance 
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517 from the shaft a, or from the center of motion of the arms © 
and 6. The arm م‎ must be of such length that its bent end 
will catch to the pin y, when the magnets and rod A are 
raised, and the pin y is therefore near est to the shaft «, or 
to the center of motion of the said arms e and b. The bent 
ends of said arms strike said pin in a horizontal positon, the 
side of the bent end of the arm coming in contact with 
the side of the pin, so that one is parallel to the other, 
and so that the pin may easily slip below or be raised 
above the bent ends of said arms. When, therefore, the 
magnets are drawn down, carrying with them the rod A and 
the end of the arm, the pin is carried down and the bent 
end of the short arm 6, with which it was in contact, is 

518 thereby liberated, and the shaft and eccentric performs 

half of one revolution, and the connecting rod e will be 

drawn back, and the bent end of the long arm e will then 
make fast to the pin y and stop the motion of the shaft, 
which will remain so until the magnets, the rod A and the 
end of the arm d are elevated, when said pin y will be 
raised, and liberating the bent end of the long arm c, the 
shaft « and the eccentric to which said connecting rod is 
attached will again revolve half round, projecting said con- 
necting rod forward; and thus the motion given to connect- 
ing rod e by the weight v, as hereinbefore described, is reg- 
ulated by an application of the power of electricity or 
galvanism. The arrangement and machinery above de- 
scribed will be sufficient, and operate successfully, unless 
the distance between the composing machine and ‘printing 
machine be very great; when this distance is very great, it 
may be found necessary to add the power of a less extended 
and separate current of electricity or galvanism to increase 
the electric or galvanic force acting upon said magnets. 
This may be done by having an additional apparatus to 
operate in connection with that above described, and which 
is shown by Part 3, Fig. 1, of Sheet III. of the drawings, 
being represented in connection with Part 2, already de- 
scribed. This consists of a set of coils and magnets con- 
nected by arod at the top similar to those already de- 
0 seribed in Part 2; s is the rod connecting the magnets, one 
end of which is to be connected with the wire forming a 
part of an electric or galvanic circuit. The poles of this 
additional apparatus, or said Part 3, are u and /, and these 
poles should. be connected in the circuit extending to, and 
connecting with, the composing machine; and when used 
in connection with Part 2 aforesaid, may, for distinction, 
be denominated the first circuit; and the circuit in which 
Part 2 1s connected, for the same reason, may be called the 
second circuit. When these two parts are used together, 
the poles of the second circuit will be g and v. The 
second circuit may extend only a short distance from 
the printing machine, and be broken and closed by 
the first circuit, that is, the breaking and closing the 
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first circuit, also breaks and closes the second 
circuit, as follows: When the first circuit is closed 
and the magnets in this circuit and the rod s connecting 
them are drawn down, the end of said rod s comes in con- 
tact with the wire or pole p and closes the second circuit. 
When the first circuit is broken, the rod s forming a spring 
at one end will rise, thereby breaking the second circuit. 
The rod s should be a good conductor of electricity, and 
thus, when the first circuit is closed, the second is closed 
also, and when the first circuit is broken, the second is 
broken also; and, therefore, breaking and closing the first 
circuit, by means of the composing machine before described, 
is, in effect, breaking and closing both cireuits; and as a 
very small force is nec essary to break and close the second 
circuit, the first cirenit will afford sufticient electric force to 
break and close the second at great distances in the manner 
described, and if the distance should be so great as to 
require it, there may be duplicates of Part 3 at intermediate 
places. The poles v and g of the second circuit may be 
connected with a battery, or other known generator of 
electricity or galvanism, placed at a short distance there- 
from, and in the same or an adjoining room in which the 
printing machine is placed, if desired; and in this wav the 
disadvantage of the loss of the electric or galvanic force, 
from the distance between the composing and the printing 
machines, is obviated, and the power of a battery, or other 
generator of electricity or galvanism, placed at a short dis- 
tance trom the magnets in the second circuit, is brought to 
bear thereon. In the foregoing description of my said 
magnetic letter-printing telegraph, I have spoken of circuits 
of electric or galvanic conductors. By this I intend to be 
understood as meaning any well-known arrangement or 


means of e: iusing & current "of elec ‘tricity or galv: anism to: 


pass through or “along a conductor or conductors extending 
from the composing to the printing machines, and through 
or along said coils of wire and rod s as described. 

Having now explained the means and manner of giving 
motion to the eseapement, I will proceed with further ex- 
planation of Part 1 of the printing machine. A is a wheel 
fixed to an axle hung in the frame parallel to the shaft s 
which wheel may be about six inches in diameter and one- 
eighth of an inch thick. On the periphery of this wheel 
are 28 protuberances formed by &collops in the said periph- 
ery, as shown by the drawings, Fig. 1 of Sheet IL, repre- 
senting a side elevation of said whe el and its axle, and Fig. 
2 of the same sheet a eut seetion of the wheel and its axle. 
On the end of each of 26 of these protuberances is a type 
of a letter embracing the 26 letters of the English alphabet, 
on the end of one of the remaining two is a type of the 
period or dot, and the remaining one represents a blank, be- 
ing a little shorter than the others. These letters, dot and 
blank, correspond respectively with the letters, dot and 
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blank, on the finger keys above described. This wheel I 
call the type wheel. Fixed in one side of the type wheel 
(and, for convenience of distinction, say the front side) are 
14 small metallic pins, which project about one quarter of 
an inch from the periphery of the wheel. The arms of the 
escapement above described extend along the front of the 
type wheel, so that the catches in said arms make fast 0 
these pins, the escapement being so adjusted that the pins 
will not take into both catches at the same time, but so 
that when one pin is liberated from the catch, in one arm, 
by a vibration of the escapement, another will be caught in 
the catch of the other arm thereof. The escapement being 
caused to vibrate by the motion of the connecting rod e, to 
which it is attached, as above described, and the type 
wheel being caused to revolve by a separate and distinct 
power, as will be hereatter described, the result is that the 
Fig., the quadrants on the side of the wheel exhibited rep- 
resenting the pins and the form of the same, upon which 
the escapement works as before described; a and 6 of Fig. 
2, Sheet II., show the form of one of the escapement pins 


‘and one of the round pins detached from the wheel. The 


small end of said lever has a straight surface of about three- 
eighths of an inch in length, so as to rest on said round 
pins. This small end of the lever is bent in the manner 
shown by the figure so that it may fall when required be- 
tween said pins. The metallic rod 2 is attached to said lever 
by means of a serew or pin forming a joint on which it 
works. The lower end of this rod is connected with a 
hydraulic regulator c, so constructed and arranged that the 
rod z and the lever a, to which it is attached, may rise rap- 
idly, but will not fall or pass downward to any extent only 
when the type wheel is fully stopped. The construction 
and operation of the hydraulic regulator 1 shall hereatter 
explain. 

In the side of said lever is fixed the pin », about once- 
quarter of an inch in length. Firmly fixed upon the shaft 
n, above described, is a thin metallic wheel E, of an eccentric 
form and shown by Figs. 11 and 12, Sheet L, of the draw- 
ings. The pin» in the lever is designed to slide on the 
periphery of this whecl as the wheel revolves, for the pur- 
pose of changing the position of the lever v. The wide 
part of this wheel—that is, the part of the circumference 
furthest. from the center of its motion—is made thicker than 
the other part of the wheel, say 2 of an inch thick. In this 
thick part of said wheel are formed two catches or shoulders 
w and æ, which successively take the pin + as it slides upon 
the periphery of the wheel, thereby stopping the motion of 
the wheel. These catches or shoulders are about half an 
inch apart, being rather further from the center of motion 
of the wheel than vo, so that when the wheel revolves the 
pin v will first take into the catch or shoulder w, and on 
being liberated from that will next take into the shoulder 
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x. The shoulder + is so formed that the pin v is to be lib- 
erated from it by being raised; but the shoulder a consists 
of a small projection of the thick part of the wheel having 
a space worked out under it, so that when the pin v takes 
into it, it can only be liberated by falling below and 

assing out on the under side of the catch or shoulder. 

his wheel and the lever +, with the pin +, will then operate 
together, thus: As the wheel E revolves with the shaft on 
which it is fixed, the pin v (supposing it to start from that 
part of the wheel nearest to the center of motion) will slide 
round upon the periphery of the wheel, the lever being 
gradually raised thereby, until the pin v comes in contact 
with the shoulder , which will stop the motion of the ec- 
centric wheel and its shaft. The wheel and shaft will then 
remain stationary until the lever 20 be raised, so as to lift 
the pin v out of the catch e, and this will be done by the 
first round pin in the type wheel, which may pass the end 
of the lever, the round pins in the type wheel striking the 
end of the lever at y as the type wheel revolves, throwing 
the pin » out of the shoulder .م‎ On this being done, the 
said eccentric wheel and shaft wili revolve the distance be- 
tween the two shoulders a and æ, and the pin v will then 
take into the shoulder a, and the motion of the wheel and 
shaft will again be stopped. As above stated, the pin can 
only be extricated from the shoulder x by falling below it 
and passing out on the under side, but this it cannot do 
while the type wheel is in motion, for as the lever is pre- 
vented from falling suddenly by the hydraulie regulator, 
and as the pins successively come into contact with the 
small end of the lever y, the lever is kept up, and the pin v 
in the shoulder x, until the type wheel be stopped. When 
the type wheel is stopped, the small bent end of the lever 
gradually falls between two of the said round pins, the pin 
v at the same time falls below the shoulder x and upon the 
circumference of the eccentric wheel nearest its center of mo- 
tion, and the wheel and shaft n revolves and the pin + again 
takes into the shoulder w as before. And thus the shaft 2 8 
caused to revolve when the type wheel is stopped, and to 
bring the paper cylinder in contact with a type. 

Fig. 13 of Sheet L of the drawings exhibits a cut section 
of the hydraulic regulator used to regulate the motion of 
the lever v as above described. It consists of the exterior 
glass vessel a, which should be made water-tight, and, 
when in operation, nearly filled with water, or other suit- 
able liquid. Within this glass vessel, and fixed to the bot- 
tom thereof, is an apparatus constructed to act on the prin- 
ciple of the forcing pump, and is to be entirely immersed 
in the water contained by the glass vessel; it consists of 
the small cylindrical vessel Û b, with holes in the sides, 
through which water may pass; at the top, it has the small 
projection © e, with a screw cut in its outer edge, and 
on which is screwed, water-tight, the upper part of the 
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apparatus dd; e is a metallic guide extending across-the 
upper end of the evlinder bb; in this guide works the spin- 
dle of a spindle valve f, which valve is circular, and fits air- 
tight on the shoulder ¢ e ; y is a hollow piston or plunger 
working through the top of the valve chamber dd. To the 
top of this piston or plunger is attached the piston rod z, 
which extends out through the neck of said glass vessel. 
The piston or plunger may be solid or hollow; but it is 
better to have it hollow, in order that it may be light. The 
sides of the valve chamber 4 d converge towards the top و‎ 
the piston or plunger should work loosely in the top of the 
valve chamber dd, leaving a space between the two sufti- 
cient for water to pass in small quantities. The operation of 
this hydraulic regulator is as follows: When the piston or 
plunger g is raised by the lever & attached to the piston 
rod, as decribed, à. vacuum is formed; the water passing 
through the holes in the side of the cylinder hh, raises the 
valve I and the chamber d d is filled with w ater, When 
the piston or plunger descends, the water which it dis- 
places passes between said plunger and the sides of the 
chamber 4 4, in which it works; and as this space is small, 
admitting the water only in small quantities, the plunger 
must descend very slowly, but, having no resistance to over- 
come except the weight of the plunger, it can ascend 
rapidly, Which is important to regulate the motion of the 
lever «, as above described. l 

After maehine is arranged, as above described, all that is 
necessary to cause it. to print is for the person ‘attending 
the composing part to press down the finger key marked 
with the letter or character which he may desire 0 print ; 
this being done, the type wheel will stop "when the type of 
the same letter or character is opposite to the paper eylin- 
der, aad the type wheel so stopping, the lever u will fall, 
and the shaft a will revolve, bringing the cylinder in contact 
with the type, and thus the letter or character will be 
formed. 

To transmit numbers it is to be understood, between. the 
person making and the one receiving the communication, 
that the first 10 letters of the alphabet represent. the 9 
digits and the cypher, in the order in which they are re- 
spectively placed, and that each of these letters, in the 
transmission of numbers, is to be used for its corresponding 
digit or cypher, and may therefore be made to represent 
numbers. When these letters are so used for numbers, 
it is to be understood that the same is to be indicated, say, 
by two dots, which must precede the letters, thereby giv- 
Ing notice to the person receiving the message that the let- 
ters following are to represent numbers, and to be followed 
by two blank, spaces, indicating that they have ceased to 
be used for numbers, 

When a message is about to be transmitted it may be 
necessary for the person tending the composing machine to 
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give notice of the same to the person tending the printing 
machine by an alarm. This is effected as follows: F, of 
Figs. 3 and 4 of Sheet I. of the drawings, is a bell, and g’ 
its knocker or hammer, attached to the frame by a spring 
at the lower end. In the side of the eccentric wheel E is a 

in B’ about three-quarters of an inch long, against which 
the rod of the knocker rests. When the eccentric wheel 
revolves, as deseribed above, the hammer or knocker talls 
upon the bell and gives the alarm ; and thus the bell will 
be rung and the alarm given as often as the shaft n re- 
volves, or until the attention of the person tending the 
printing part of the machine is attracted thereto. While 
the machine is in process of printing the knocker may be 
secured from the bell by means of a bent wire or hook, 
which should be attached to the frame. 

I have now described the mechanism and arrangement 
thereof sufficient to transmit intelligence from the place at 
which the composing machine is stationed to the place at 
which the said printing machine is stationed. But it will 
be important to reserve the order of such communication 
between the same points or places, and this may be done 
by having one composing machine and one printing ma- 
chine stationed at each place or point and connected with 
tlie same circuit of couductors in like manner as described 
above. Also, the intelligence may be communicated to and 
recorded at any intermediate place or places between the 
two most distant points or termini by having at such inter- 
mediate pdace or places a printing machine like the one de- 
scribed above, and connected at such intermediate place or 
places with the circuit of conductors, in like manner as the 
printing machine is connected with the said circuit of 
conductors at the most distant place or termini as de- 
scribed. 

1 do not wish to be understood in these specifications as 
confining myself to any particular size or form, or materials, 
in the construction of the parts before described, unless it 
would change the general feature of said part or parts; 
neither do I wish to be understood that I confine myself 
to any particular number of the letters of the alphabet or 
to any particular alphabet. In all cases where the type of 
any other characters are to be used the finger keys are to 
be designated by the same characters. 


What I claim as my own invention, and not previously 


known in the above described Magnetic Letter Printing 
Telegraph, 1۵ : 
irst: The manner in which I arrange and combine the 
finger keys, a key shaft and a circuit wheel, respectively, 
for the purpose and substantially as herein described. 
Second: The combination of the escapement with the 
type wheel by means of pins in the side of said type wheel, 
corresponding in number with half the number of letters 
and other characters which the type wheel is constructed 
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541 to form, and the above combination and arrangement of 
the escapement and type wheel in combination with mag- 
nets, as herein described and for the purpose herein stated, 

Third: The combination of the type wheel with the lever 
u by means of pins fixed in the side of said type wheel 
equal in number to the number of letters and other charac- 
ters formed (and by other characters I mean as well the 
blank spot as the letters and dot), for the purpose of regu- 
lating the motion of the shaft 2 to carry the paper cylinder 
to and from the type wheel, all as described in said specifi- 
cation. 

Fourth: The manner of combining E (on the shaft n) 
with the lever « by means of the pin v and projections w 

942 and x on said wheel. 

Fifth: The combination of the lever u with the hydrau- 
lic regulator to produce the effect herein pointed out and in 
the manner herein described. 

Sixth: The manner of producing and regulating the sev- 
eral motions of the paper cylinder by the combined action 
of the several parts respectively, as herein described, viz. : 
The hydraulic regulator, the wheel E, the lever v, the type 
wheel, the eccentric shaft 2 and the rods m and n connected 
therewith, the ratchets or catches y and p and the posts / 
and 2, as herein described. I also claim the manner of ap- 
plying the plumbago to blacken the type, as herein de- 
scribed. 

Seventh : The combination of the composing apparatus 
with the magnets for the purposes specified. 5 


ROYAL E. HOUSE. 


543 


Witnesses : 
GEORGE GIFFORD, 
MiLrs B. ANDRUS. 
Ex'd.—M. McB. 


544 


OPEL, ee hát 


AS 
Intp maa 
JV 4,404. ve IET 18.1840 


— سس 
..... — 
CG‏ 
. ۱ 08۱۸ 5^ = 
MEA AA EE ES EEN EOS (DEE‏ 
ELA ee see os | ۱‏ 
D ۱ ۱‏ 
| . 
L ;‏ 
F 5‏ 
| 
۱ 
[ry — 1 mo...» > J [$5‏ 
۱ 


136 


541 to form, and the above combination and arrangement of 
the escapement and type wheel in combination with mag- 
nets, as herein described and for the purpose herein stated. 

Third: The combination of the type wheel with the lever 
u by means of pins fixed in the side of said type wheel 
equal in number to the number of letters and other charac- 
ters formed (and by other characters I mean as well the 
blank spot as the letters and dot), for the purpose of regu- 
lating the motion of the shaft 2 to carry the paper cylinder 
to and from the type wheel, all as described in said specifi- 
cation, 

Fourth: The manner of combining E (on the shaft al 
with the lever « by means of the pin + and projections 0 

942 and z on said wheel. 

Fifth: The combination of the lever « with the hydrau- 
lic regulator to produce the effect herein pointed out and in 
the manner herein described. 

Sixth: The manner of producing and regulating the sev- 
eral motions of the paper cylinder by the combined action 
of the several parts respectively, as herein described, viz. : 
The hydraulic regulator, the wheel E, the lever «, the type 
wheel, the eccentric shaft n and the rods n and z connected 
therewith, the ratchets or catches y and p and the posts / 
and /, as herein described. I also claim the manner of ap- 
plying the plumbago to blacken the type, as herein. de- 
scribed. 

Seventh : The combination of the composing apparatus 
with the magnets for the purposes specified. A 


ROYAL E. HOUSE. 


543 


Witnesses : 
GEORGE GIFFORD, 
Miners B. ANDRUS. 


Ex'd.—M. McB. 
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HENRY VAN ANSDALL, OF PREBLE °” 
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COUNTY, OHIO. 
Letters Patent No. 9240, 
DATED AUGUST 31st, 1852. 


To enable others skilled in the art to make and use my 
invention, 1 will proceed to describe its construction and 
operation. 

I take a box of sufficient capacity to contain the appara- 
tus, as A, B, C, D in the drawings annexed, in which E, F, 
G, II represent the lid of the box attached thereto by 
hinges; this lid also represents a door, sash or window shut- 
ter. The apparatus consists of a foundation, made fast to 
the back or bottom of the box, as aa, bb is a block made 
fast to the side of the box for the support of the terminal 
point y; M1 and M? are electro-magnets wrapped with in- 
sulated wire; غ18‎ pt., 2d pt. and 3d pt. are posts for the 
support of other parts of the apparatus; 2 Z is an arm at- 
tached to the top of the post 2d pt., bent, and the down- 
ward point resting on the spring m m attached to the top 
of the post 1st pt., to which spring is riveted the armature 
Jf over the magnet MI; s s is a small spiral spring; y g is 
a metallic key playing on a pivot on the post 3d pt.; on the 
under side of this key is the armature e e over the magnet 
M2;ccisa metallic bracket و‎ KK is a hook to catch in 
the notch © of the signal wheel W W ; n n and o o are con- 
ducting wires, » n being broken, lapped, and bound with 
some combustible material, as shown in 20 ۰ 

To use the apparatus, charge a galvanie battery and at- 
tach the opposite ends of the wire 2 n (as shown on the left 
of the drawing) to opposite poles of the battery, then let 
the lid of the box, door, sash or window shutter be closed, 
then the point y will be in contact. with the metallie plate 
P P at l and all will be quiet. But as soon as the points y 
and Z are detached (by the opening of a door, sash or win- 
dow shutter by burglars), or the wire n 2 burnt off at w w, 
the attractive power of the magnet M2 is lost; then the 
spiral spring s s draws down that end of the key until it 
strikes the bracket e c, which completes the magnetic circuit 
on the wire o o, thus : from the positive pole of the battery 
p e along the wire » n to the connection v v, thence on the 
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549 wire o o to the spring m, through the spring to the arm / J, 
on the arm to the wire o o, through the wire to the key y g, 
through the key to the bracket c c, through the bracket to 
the wire o o, wrapping the magnet Mi and charging it, 
thence to the connection z z, and from thence to the battery 
at ۰ 
The first circuit being thus broken, and the second closed, 
the attraction of the magnet M1 draws down the arma- 
ture ff and spring m m. The circuit o o” is then broken 
by the spring m m leaving the downward point of the arm 
ll, destroying the power of attraction in M1. The elastic 
force of the spring then raises itself until it again strikes 
the point of the arm, which closes the circuit again, and 
550 thus, alternately— which alternate breaking and closing 
produces a rapid vibration of the spring m m and armature 
Jf, and gives the alarm by the sound produced. And 
again, the closing of the second circuit by the key y raises 
the hook & k, by pressing on its upper arm, out of the notch 
2, which sets the wheel W at liberty ; it then revolves (by 
clock-work not shown), and by manipulating the key g y 
glves a preconcerted signal to the magnet M1; thus, the 
wheel W, in revolving, breaks the circuit o o by raising the 
key y from the bracket c, by the points, as at 2 2 (adjusted 
on the wheel W), coming in contact with the key x, but 
as soon as a point has passed the spring s draws down the 
key y and closes the circuit o again. When the circuit o is 
thus closed, the vibrations, before described, of the spring 
m m and armature f take place, but cease when broken by 

the point 2 on the wheel W coming in contact with the key 
رو‎ as described. Thus by the arrangement of the points 
2 2 on the wheel W at a greater or less distance, or for a 
time continuous, a definite signal may be given at M1, and 
thus partially secure life and property from the encroach- 
ments of burglars or damage by fire. 

I claim the combination and arrangement of a signal 
wheel with two electric circuits, so that when one is broken 
the whecl may revolve and operate a key in the other circuit. 

Second, [ also claim the mode of constructing an electric 

559 Circuit by breaking, lapping and binding with a combusti- 
ble material, or equivalent, for the purpose of making it 
sensitive to fire, as herein described. 

HENRY VAN ANSDALL. 

Witnesses: Ep 

JOHN W. ACTON, 
E. B. BoLENs. 
Ex’d—G. R. 


551 


F lan Msia 


¿te Alarm 
NEG 240, Fülented Ze 3, 1852. 


ae Google 


553 


554 


555 


556 


139 


THE U. S. PATENT OFFICE. 


To all persons to whom these presents shall come, greeting : 


This is to certify that the annexed is a true copy from 
the records of this office of the Letters Patent granted An- 
DISON SMITH, dated July 24th, 1846, No. 4,661, for Imp’t in 
Magnetic Fire-Alarm. ` 

Ix TESTIMONY WHEREOF, I, Sax'L A. Duncan, Acting 
Commissioner of Patents, have caused the seal 
of the Patent Office to be hereunto affixed this 

[SEAL | twenty-niuth day of October, in the year of our 
Lord one thousand eight hundred and seventy 
and of the Independence of the United States 


the ninety-fifth. 
SAML A. DUNCAN, 


Acting Commissioner. 


No. 4,661. 
THE UNITED STATES OF AMERICA. 


To all to whom these Letters Putent shall come: 


Whereas, Appison SMITH of Perrysburgh, Ohio, has al- 
leged that he has invented a new and useful Improvement 
in Fire-Alarms, which he states has not been known or 
used before his application, has made oath that he is a citi- 
zen.of the United States, that he does verily believe that he 
is the original and first inventor or discoverer of the said 
improvement, and that the same hath not, to the best of 
his knowledge and belief, been previously known or used; 
has paid into the Treasury of the United States the sum of 
thirty, dollars and presented a petition to the Commissioner 
of Patents signifying a desire of obtaining an exclusive 
property in the said improvement, and praying that a 
patent may be granted for that purpose. 

These are therefore to grant, according to law, to the 
said Addison Smith, his heirs, administrators, or assigns, for 
the term of fourteen years from the twenty-fourth day of 
July, one thousand eight hundred and forty-six, the full 
and exclusive “right and liberty of making, constructing, 
using, and vending to others to be used, the said improve- 
ment, a description whereof is given inthe words of the 
said Addison Smith in the schedule hereunto annexed, and 
is made part of these presents. 


IN TESTIMONY WHEREOF, I have eaused these let- 
ters to be made patent, and the seal of the 

Patent Office has been hereunto affixed. 
[L. S.] _ Given under my hand, at the City of Wash- 
= ington, this twenty-fourth day of July, in the 
year of our Lord one thousand eight hundred 
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and forty-six, and of the Independence of the 
United States of America the seventy-first. 
JAMES BUCHANAN, 
Secretary of State. 
Countersigned and sealed with 
the seal of the Patent Office. 
2 EDMUND Burke, 
Commissioner of Patents. 


The Schedule referred to in these Letters Patent and making 
part of the same. 


To all whom it may concern: 


Be it known that I, Apptson Sur of Perrysburg, in the 
County of Wood, and State of Ohio, have invented a new 
and useful machine for giving an alarm in case of accidental 
fire (which I call “The Electro-Magnetic Fire Alarm ”) that 
may occur in any apartment of a building, and at the in- 
stant that it begins to ring the alarm it also designates the 
particular apartment which is on fire. 

These effects are produced by galvanic agency, the gal- 
vanic fluid being supplicd by a constant battery, formed by 
burying in the moist earth a sufficient surface of positive 
and negative metals. 

The circuit of this battery is formed by an insulated cop- 
per wire passing from one pole of the battery to the other, 
thence returning to the former pole through the moist 
carth. 

In the circuit of this battery the alarm works, and the 
designating apparatus (both described below) are placed, 
their position in the building being such as to afford the 
earliest possible notice of the existence of fire. 

In Fig. 4 is represented the alarm A, consisting of a bell 
which is rung either by electro-motive power, or by the ac- 
tion of a train of wheels and pinions moved either by a 
spring or descending weight, the wheels being locked when 
the galvanic current is interrupted by a detent which 
catches into the last wheel of the train. 

‘This detent is controlled by an electro-magnet which dis- 
engages 16 when the electric circuit is completed, and thus 
sets the alarm in motion. 

Fig 1 exhibits a front view of the designating apparatas 
designed for connecting two rooms. 

It consists of a square or oblong case A, across the front 
of which a strip or screen B extends throughout the length 
of the case, and downwards to half its depth, leaving a 
small intervening space between it and the front of the 

case. 

Fig. 2 represents an end view of the interior of the desig- 
nating apparatus, in which are seen all the parts necessary 
to operate a single designating plate, and as each plate is 
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provided with a similar arrangement acting independently 
of all the others, a description of a single one with its work- 
Der. will apply to all ۰ 

he designating plates (one of which is exhibited in Figs, 
5, 6 and 7; Fig. 5 representing a front, Fig. 6 a back, and 
7 a side view, and seen also at a (Fig. 2), are composed of 
thin rectangular pieces of metal or other suitable substances, 
which plates slide freely up and down on the front of the 
case A and behind the screen B, being kept in their vertical 
position by the headed guide pins c 4 (Figs. 6, 7), which pass 
through the slots o (Fig. 1), in the front of the case. 

The designating plates each bear upon their external face 
a large, legible number, corresponding with that of the par- 
ticular room with which their several working parts are in 
voltaic connection, and when at rest they are lodged in the 
space above mentioned between the sercen B and the front 
of the case, being supported in that position by the guide- 
pin d, whose head rests in the catch f, which moves freely 
about a pin through its upper end. A small spring K 
presses lightly against this catch, tending to keep the same 
outwards; C is an electro-magnet firmly secured into the 
back of the case A. 

This magnet is possessed of sufficient power to control 
the armature e, which is attached to the catch ري‎ A is the 
insulated conducting wire connecting the two poles of the 
battery. 

This wire, however, is not continuous in its course, but is 
severed in the apartments through which it passes, leav- 
ing a small space between its Ge ends, so that all gal- 
vanic action 18 suspended until metallic connection between 
the broken ends of the wire is restured. 

For the purpose of effecting this connection, the connect- 
ing apparatus (Fig. 3), acting on the principle of the air- 
thermometer, is used; A A’ are two air-bulbs or chambers, 
of equal capacity, united in the open frame ۰ 

The chamber A’ is constructed of very thin sheet brass, 
or some other suitable radiating substance, so that the 
slightest change of temperature may effect the air within. 

The chamber A is much less susceptible of sudden alter- 
ations of temperature than the chamber A’, being formed 
of thicker brass, or some other substance possessing inferior 
radiating powers. B B’ are two open bent glass tubes, also 
of equal size, inserted into the bottom of the chambers A 
A’, the inserted branches extending nearly to the top of 
the chambers to prevent the overflowing of the mercury 
which occupies the lower portion of the tubes. 

This mercury should be in sufficient quantity to prevent, 
under all changes of temperature, a communication between 
the external air and the air within the chambers. 

h h is the connecting wire (see also in Figs. 2 & 4), one 
of the versed ends of which is immersed. in the mercury 
through the external branch of the tube B', the other end 
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pieces the top of the chamber A (where itis well insulated) 
and el into the mercury through the internal branch of 
the tube B. 

C is a bent insulated conducting wire, one branch of 
which dips into the mercury of the tube B. 

The other branch is inserted into the tube B’, but ter- 
minates a short distance above the surface of the mercury 
in that tube. This wire is supported in its proper position 
by a float b resting upon the surface of the mercury in B. 

From the description here given of the connecting appa- 
ratus, it ia evident that no metallie connection exists between 
c and A, neither can a connection be formed by a gradual 
elevation of temperature, such, for instance, as would occur 
from the ordinary warming an apartment. 

The expansion of the air in both chambers, in such case 
being nearly equal the columns of mercury in their respect- 
ive tubes, will be raised to nearly the same height, and the 
wire c, being buoyed up by the float b, will preserve the 
same relative distance between the surface of the mercury 
in the tube B' and the inserted branch of the wire c. 

But in case of a sudden increase of temperature the ex- 
pansion of the air in the sensitive bulb or chamber A’ will 
be much greater, in a given time, than that in the chamber 
A, so that the column of mercury and the wire c floating 
upon its surface will remain nearly stationary. 

The column of mercury in the tube B' will therefore rise 
above the end of the wire c, and thereby establish a metal- 
lic connection (through the mercury and the wire C) between 
the portions of the wire ۰ 

It will be necessary to limit the ascent of the wire c, ae 
instances will occur when a burning room would be heated 
very gradually by a smouldering fire, the heat in such case 
becoming so intense as to destroy the connecting apparatus 
without effecting the necessary connections. 

This difficulty is obviated by fastening a small piece of 
wire ê transversely to the wire e, which, in passing through 
a small hole in the cap over the tube B, is arrested in its 
further ascent by the wire 2, which cannot pass beyond the 
cap aforesaid. 

he ascent of the wire e should be checked when the heat 
of the burning room rises a little beyond the maximum of 
"ummer heat. 

Fig. 4 exhibits the order of arrangement of the central 
parts forming the entire apparatus. Only two rooms (num- 
bered 1 and 2 in the figure) are exhibited, they being sufti- 
cient to show the arrangement for any other number of 
rooms. Z C are the positive and negative plates of the 
battery. 

A is the alarm. 

B the designating apparatus, exposing to view one of the 
designating plates. 

The place of the two last mentioned instruments in a 
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building is governed by the use to which the building is 
applied. In a public building unprovided with a watch- 
man the alarm should be placed at the top or the side of the 
same, and the designating apparatus on the front entrance 
thereto. 

In all other buildings that apartment which is the most 
constantly occupied, especially through the night, is the 
proper place for both the alarm and the designator. 

D is the connecting apparatus, one of which is placed in 
each apartment. | 

The lines in the interior of the rooms Nos. 1 and 2 (Fig. 
4) show the system of connecting wires, their several cir- 
euits being traced by arrows. 

They all have a common origin in ۶ between the alarm 


and the designating apparatus; whence they continue. 


through the designating apparatus, in which each wire 
coils around its appropriate magnet ; whence they continue 
severally into the different apartments, when they pass 
through the connecting apparatus (as explained in Fig. 3), 
from which they then continue to the plate C of the bat- 
tery. 

In this manner there can be formed an independent vol- 
taic circuit passing through any apartment of the building 
whenever the breach in the circuit between the mercury in 
the tube B (Fig. 3) and the inserted branch of the wire is 
closed. ` 

It will now appear from the foregoing description, that 
whenever any apartment of a room takes fire—for example, 
room No. 2 (Fig. 4)—the heat of the burning room would 
operate upon its connecting apparatus, so as to effect a 
metallic connection of the conducting wire, as shown in 
Fig. 3. 

The voltaic circuit of this room being now complete, the 
galvanic fluid would pass from the plate Z of the battery 
along the wire ¿ to the alarm A, the electro-magnet of 
which would disengage ‘the alarm works and set them in 
motion. 

The electric edrrent then continues along the wire t, and 
the branching wire 2 (which now forms the complete cir- 
cuit), to the magnet operating the designating plate (No. 
2) of the designating apparatus, which magnet now at- 
tracts the armature E (Fig. 2) and with it the catch . 

The designating plate, No. 2, being no longer supported 
by the catch aforesaid, will drop from behind the sereen B 
and expose to view the number of the burning room con- 
spicuously marked upon its face. 

Having thus fully described the manner in which I con- 
struct, arrange and combine the respective parts of my 
Electro-Magnetic Fire-Alarm, I do hereby dechre that 
what I elaim as new therein is the manner herein described 
of constructing what I have denominated the connecting 
apparatus; and I likewise claim the combination of the 
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573 connecting with the designating apparatus, arranged and 
operating as herein d m not intending, however, by 
this claim to limit myself to the precise form of the respec- - 
tive parts as represented, but to vary these as I may deem 
expedient, whilst I attain the same end by means substan- 
tially the same. 

ADDISON SMITH. 
Witnesses : 
JOSEPH UTLEY, 
با‎ (۱۷۲. 
Ex'd.—L. H. E. 


574 70 all to whom these presents shall come, I, ALEXANDER 
Barx, of 320 Oxford Street, London, in the County of Mid- 
dlesex, Mechanist, send. greeting. 

WHEREAS Her present most Excellent Majesty Queen 
Victoria, by Her Royal Letters Patent under the Great 
Seal of Great Britain, bearing date at Westminster, the 
twenty-seventh day of May, in the sixth year of Her reign, 
did for Herself, Her heirs and successors, given and grant 
unto me, the said Alexander Bain, Her especial license, full 
power, sole privilege and authority, that I, the said Alex- 
ander Bain, my ex’ors, adm’ors and assigns, and such others 
as I, the said Alexander Bain, my ex'ors, adm’ors’ or assigns, 
should at any time agree with, and no others, from time to time 
915 and at all times during the term of years therein mentioned, 

should and lawfully might make, use, exercise, within Eng- 
land, Wales, and the Town of ‘Berwick-upon-T weed, my 
Invention of “ Certain Improvements in Producing and 
Regulating Electric Currents, und Improvements in Elec- 
tric Time-pieces, and in Electric Printing und Signal Tele- 
graphs ;" in which said Letters Patent is contained a pro- 
viso, obliging me, the said Alexander Bain, by an instru- 
ment in writing under my hand and seal, particularly to 
describe and ascertain the nature of my said invention, and 
in what manner the same 1s to be performed, and to cause 
the same to be inrolled in Her Majesty High Court of 
576 Chancery, within six calendar months next and immedi- 
ately after the date of the said in part recited Letters Pat- 
ent, as in and by the same, reference being thereunto had, 
will more fully and at large appear. 

Now KNOW YE, that in compliance with the said pro- 
viso, I, the said Alexander Bain, do hereby declare that the 
nature of my said invention, and the manner in which the 
same is to be performed, are particularly described and as- 
certained in and by the following description thereof, ref- 
erence being had to the drawings hereunto annexed, and to 
the letters and figures marked thereon, that is to say: 

My first improvement consists in producing electric cur- 
rents in the following manner, as shewn in Sheet 1. Figure 
1: E, E, shews a section of the earth or a body of natural 
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water; A, a plate of zinc or any other positive metal; B, a 577 
plate of negative metal; D, an insulated conducting wire 
connecting the positive and negative plates; when this ar- 
rangement is completed an electric current is produced and 
passes as shewn by the arrows. 

Figure 2 shews an arrangement, by which the same sur- 
face of metal produces a greater current, the letters refer- 
ring to the same parts as in Figure 1. 

Figure 3 shews the same result by using a quantity of 
carbon instead of negative metal; A, the earth or water; 

B, a positive metal plate; C, a quantity of carbon; D, the 
‘conducting wire connecting the metal with the carbon, the 
arrows shewing the direct of the current. : 

Figure 4 shews an arrangement by which an electric cur- 578 
rent is produced by depositing only a negative substance, 
and connecting it by an insulated conducting wire to any 
positive substance already laid down, such as the water 
pipes of a town. A represents a section of a body of nat- 
ural water; B, a water pipe; E, its branch; C, a quantity 
of carbon, as the negative substance deposited in the 
water; D, an insulated conducting wire connecting the 
branch water pipe with the carbon, the arrows shewing the 
direction of the current. 

My second improvement consists in regulating electric 
currents produced by voltaic batteries, as shewn in Sheet 2. 
Figure 1: A, A, a wood frame; D, B, the cells of the bat- و‎ 
tery; C, a bar of wood, to which plates C, Z, C, Z, are“ 
fixed; H, II, a piece of clock mechanism, to which the 
Seiren act as the weight; K, an electro magnet; L its 
teeper, carried by the sliding spindle; P, a spring to bring 
the keeper from the magnet; M, a screw to regulate the dis- 
tance of the electro magnet from its keeper; Q, an index 
to shew that distance; R, R, the conducting wires; N, a 
pin carried by the slide spindle; O, a pin in the top wheel 
of the mechanism; S, S, the surface of the ordinary solu- 
tions in the battery; F, F, two slips of metal let into the 
frame; G, G, binding screws to attach the conducting wires 
to the metal slips; D, D, two metal springs attached to the 
electrodes. of the battery, having their free ends pressing 
upon the metal slips, for the purpose of conveying the cur- 
rent from the moveable plates to the stationary wires. The 
action is as follows:—a portion of the plates being im- 
mersed in the exciting liquid, as shewn by dotted lines, 
and a current caused to pass along the conducting wires 
through the coil of the electro magnet, has caused it to attract 
the keeper, which brings the pin N into contact with the pin D 
in the top wheel, and prevents its further rotation, and conse- 
quently the further immersion of the plates, until the mag- 
netism becomes too weak to overcome the resistance of the 
spring P, which then pushes the keeper from the magnet and 
removes the pin N; the wheels, being thus released, rotate 
by the weight of the plates, which descend until sufficiently 
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immersed to increase the current and again produce the 
necessary power in the electro magnet to overcome the 
spring P, and draw the keeper to itself with the slide spin- 
dle when the pins are again in contact, and the further de- 
scent of the plates thus prevented until the current is again 
reduced to the minimum allowed. These actions are re- 
peated until the plates are wholly immersed in the solution. 
The strength of the current is regulated by the distance 
the electro magnet is set from its keeper by the regulating 
screw, and shown by the index, it being evident that the 
greater the distance, the stronger the current necessary to 
overcome the resistance of the spring P. : 

Figure 2 shews an arrangement whereby the electric 
current is regulated by means of a clock, the plates merely 
acting as the weight; in this case the supply of metallic 
surface to the exciting liquid is continuous while the clock 
is in action, no electro magnet being employed. The parts 
of the voltaic battery are lettered the same as in Figure 1. 

Figure 3 shews another arrangement for regulating elec- 
tric currents: A, A, a wood frame; D, B, the cells of the 
battery; C, C, the electrodes of the same; D, metallic 
strap connecting the plates of the cells; L, a cup; E, a tube 
leading from the same; O, a cistern; H, a tap; K, its stop- 
per; Q, an electro magnet; F, its keeper; G, the centre of 
motion of a lever carrying the keeper and stopper; P, a 
regulating screw; N, an index; M, a spring. The action 
is as follows:—the battery is first charged in the usual way, 
the cistern containing strong exciting fluid, while the bat- 
tery sustains strength to produce magnetism sufficient to 
overcome the resistance of the spring M. "The stop attached 
to the feeder prevents the escape of the liquid from the cis- 
tern, but when the magnetism becomes too weak to over- 
come the resistance of the spring, the stop is removed from 
the tap, and a supply of the liquid from the cistern imme- 
diately falls through the tube E into the cells of the bat- 
tery, until the electric current is again sufliciently strong 
to produce the necessary magnetism to overcome the spring 
and draw the keeper to itself, and thus apply the stop to 
the tap until the current is again reduced to the minimum 
allowed. 

Sheet 3 shews the principle upon which certain of my 
improvements in time-pieces, and in printing, and sigual 
telegraphs depend. It has heretofore been usual to employ 
the deflection of the magnetic needle or the deflection of 
the electric conductor, and likewise the attraction of the 
electro magnet, for the purpose of working these instru- 
ments. I here describe the superior means presented by 
the attraction and repulsion of electric conductors or per- 
manent magnets when in conjunction with each other. 

Figure 1: A, A, a wood frame; N, 8, the poles of a per- 
manent horse-shoe magnet, with its curved end fixed to the 
stand; C, a multiplied coil of insulated wire, with its edge 
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to the magnet and fixed to the rod G, which is suspended 
to the top of the stand by two insulated steel springs D, 
E, which are joined to the conducting wires F, 3 in con- 
nection with the source of electricity; the ends of the wire 
coil are likewise in connection with the springs, thus plac- 
ing the coil in the electric circuit. Now, when the current 
is sent in one direction through the conducting wires, the 
coil is attracted between the poles of the magnet, and when 
the current is reversed the coil is repelled from them. 

Figure 2 shews a side view of an instrument upon the 
same principle, but with two magnets, with poles of dissim- 
ilar names facing each other, the letters of reference apply- 
ing to the same parts as in Figure 1. By employing two 
magnets a greater power is gained with the same current, 
as one magnet repels the coil while the other attracts it, 
whchiever way the current is sent. 

Figures 3 and 4 act on the same principle as the Figures 
1 and 2, and the letters of reference apply to the same 
parts; but in this arrangement all four sides of the coils 
are placed at right angles to the poles of the magnets, 
which is a better position for them to be acted on by the 
magnetism; whereas, in Figures | and 2, only two sides of 
the coil are at right angles to the magnetic poles; in this 
arrangement the magnetic poles of similar names face each 
other when two magnets are used. 

Figures 5 and 6 shew an arrangement for gaining a still 
Ruperior power by the same electric current, but in this case 
the magnet must be made with one pole within the other, 
which is here done in the following manner :—Figure 5, 
E, E, a steel or iron plate; N, N, N, magnetized steel 
rods, screwed to the plate, their projecting ends being north 
poles, thus forming a circular north pole; S, a larger rod, 
of either steel or iron, screwed to the centre of the plate, 
thus forming a south pole; C, a circular coil of wire, the 
ends of which are fixed to the springs D, E, which are in 
connection with the conducting wires F, F, and the rod G; 
if an electric current is now sent through the coil C, it will 
be either attracted or repelled by the magnet, according to 
the direction in which the current is sent. 

Figure 6 shews a side view of an instrifment upon the 
same principle, but with two magnets, the letters of refer- 
ence applying to the same parts. Figure 7 shewsthe coils 
or electric multiplier kept stationary ; A, A, a wood stand; 
_B,a permanent magnet, suspended compass fashion at D; 
C, C, two circular coils of wire, allowing the ends of the 
magnet to move freely within them; F, F, conducting 
wires attached to the coils. Figure 8 is an elevation of the 
same, the letters corresponding. Now, when an electric 
current is sent through the conducting wires, the magnet 
will be attracted inwards or repelled outwards, according 
to the direction given to the current. Figure 9 shows a 
different arrangement. A, A, a wood stand; C, C, circular 
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coils of wire; E, a brass bar, suspended compass fashion 
at D; B, B, two semi-circular magnets, fixed to the ends of 
the brass bar, with poles of the same name facing each 
other; F, F, conducting wires attached to the coils. If an 
electric current is now sent in one direction through the 
coils, the magnets with the brass bar moves to the right; 
reverse the current and they move to the left. Figure 
10 is an elevation of Fig. 9, the letters referring to the same 
arts. 

Sheet 4 represents my improvements in electric time- 
| Figure 1 shows a method by which separate pendu- 
ums are made to keep the same time by regulating each 
other. A, A, the backs of the cases; B, B, two pendulums 
of the same length suspended at N, N ; C, C, two perma- 
nent magnets; F, F, two multiplied coils of wire attached 
to the springs D, D; E, E, two metallic catches, likewise 
attached to but insulated from the springs; G, G, are two 
similar catches attached to the pendulum bobs; L, L, a sec- 
tion of the earth; H, K, plates of metal; O, a galvanic 
battery, with one pole connected with the plate K, to the 
other pole is attached the wire M which leads up to the 
spring D, which is in connection with one end of the coil, 
the other end being connected with the metallic catch E; 
the end of a similar wire is connected with the catch G of 
the pendulum, and led up the rod into connection with the 
lower end of the pendulum spring ; the springs of the two 
pendulums being connected by the top wire M; the connec- 
tions are similar at the other pendulum, and the current 
returned by the earth, as shewn by the arrowa at L. The 
pendulums will be kept in motion by elocks inthe ordinary 
manner, and made to vibrate in the same direction aud at 
the same time. When the two pendulums are near the ex- 
tremity of their vibration to the left, and the catches upon 
the springs and catches on the bobs are in contact, the 
electric circuit is complete, and the current will pass 
through the pendulums and wires in the direction of the ar- 
rows, at the same time causing the coils to be attracted by 
the magnets, and thus depressing the catches E, E, and by 


> this means allowing the catches G to pass over them. Now, 


when the pendulums have passed over the catches E, the 
eurrent is broken, until upon their return vibration the 
faces of the catches G now come into contact with the faces 
of the catches E, and should one pendulum arrive at this 
point it must remain until the other comes up to it to com-. 
plete the electric current, when the catches E will be again 
depressed by the attraction of the magnets and both pendu- 
lums released simultaneously. 

Figure 2 shows my improved method of working a pendu- 
lum by means of electric currents. F, a wood bracket fixed 
to the back of the case A, A; C, the pendulum bob sus- 
pended by a steel spring; N, S, and N, 8, permanent horse 
shoe magnets, with dissimilar poles facing each other and 
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fixed to the sides of the case in such a manner that the 
won, bob can vibrate freely between the poles of both; 
„a small metal ball fixed to a metal stem on a spindle, 
carried by the pendulum at K, and left free to move from 
side to side; M. a plate of zine; N, carbon ; G and H, two 
insulated metal blocks; O, O, conducting wires, which are 
affixed one end tothe top of the suspension spring, and the 
other to the metal block H; D and E, two metal screws. 
Figures 3 and 4 represent two clocks placed in the elec- 
tric circuit, more fully shown below. To the lower end of 
the suspension spring of the pendulum is affixed the end of 
an insulated wire, which is conducted down the pendulum 
rod and then coiled longitudinally many times round the 
edge of the bob in a groove previously made for the pur- 
pose, then taken up the pendulum to the bearing of the ball 
stem at K. The ballis shewn now as resting upon the 
screw D, which, having no connection with the conducting 
wires, the electric current is now cut off. If the pendulum 
is now set in motion, when it vibrates to the left the ball I 
will fall to the right and rest upon the screw E, and thus 
complete the electric circuit ; and the wire round the bob 
is in consequence repelled by the left-hand magnet and at- 
tracted by the right until near the extreme end of its vibra- 
tion to the right, when the ball will fall to the left and thus 
cut off the current; and the magnets having no further 
power upon the wire on the pendulum it is free to move to 
the left until near the extreme end of its vibration to the 
left, when the ball falls again to the right and the pendulum 
is again acted upon by the magnets, thus keeping a con- 
tinual vibration, and working simultaneously any clocks 
that may be placed in the circuit of Figures 3 and 4, the 
action of which is explained below. Figure 3X shows one 
of my improvements of applying the attraction and repul- 
sion of the electric conductor to the movement of time- 
pieces. The principle being explained in Sheet 3, it is only 
necessary here to show the mechanical application. A, A, 
is the back plate of the time-piece; B, b two permanent 
magnets fixed to the plate; C, an insulated coil of wire sus- 
pended by two insulated springs, pendulum fashion ; D,the 
crown wheel of the time-piece; E, a click carried by the 
coil; F, a spring to prevent the wheel retrograd- 
ing. Now, supposing this instrument to be placed 
in the electric circuit of Figure 2, as at K, and 
the current made or broken at cach vibration of the 
pendulum, in the manner already described, the coil C 
of the time-piece will vibrate in accordance with the pend- 
ulum, and when carried to the right the click E will pass 
over and take on to one tooth of the wheel, and at the same 
time bending the suspension springs, but when the current 
is cut off by the next vibration of the pendulum, the coil 
with the click will be forced to the left, by the suspension 
springs resuming their natural position, the click carrying 
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the wheel forward one tooth; this wheel gives motion to 
the other wheel work in the usual manner, well known to 
clock-makers. 

Figure 4X shows a method for applying the same power 
to work the escapement of time-pieces that are moved by 
maintaining power, such as weights or springs. A, A, the 
clock frame; B, B, two fixed permanent magnets; C, a coil 
of wire suspended by two insulated springs, pendulum 
fashion, and carrying the pallets E, E; D, the escape wheel 
of the time-piece. ‘The coil is made to vibrate by the same 
power and means as shewn in Figure 3, and thus to release 
a tooth of the wheel D at every vibration, similar to the 
escapement of an ordinary clock, the other parts of the 
time-piece being ordinary works. 

Figure 5 shows my improvement for working electric 
time-pleces without breaking the main conducting wire, the 
use of which is, that if a number of instruments were placed 
in separate buildings, and all worked by the same electric 
current, if any accident or damage occurred to the conduct- 
ing wire of one set of instruments, it would not affect the 
rest. A, A, the main conducting wire; B, B, a small wire 
conveying the currents to work one set of instruments; C, 
C, the currents passing, as shown by the arrows. Several 
sets of instruments may be connected to the main conduct- 
ing wire in the same manner. 

Sheet 5 shews certain of my improvements in electric 
printing telegraphs, Figures 1 and 2 are two instruments, 
in every respect counterparts of each other, and the lettcrs 
of reference apply equally to either. A, A, are permanent 
magnets ; B, a coil of insulated wire, suspended to a block - 
of wood, pendulum fashion, by two insulated steel springs 
fixed so as to keep the coil in the position shewn by the 
dotted lines, when not acted on by the electric current; C, 
C, C, are plates of positive metal; D, a quantity of carbon, 
deposited in the earth at opposite ends of the telegraph; 
F, the conducting wire; G, a main spring barrel, with a 
train of wheels giving motion to the type wheel, the hand, 
and the governor balls K, of which wheels H, I, and L, are 
only seen, the train being calculated for the type wheel and 
hand to revolve exactly at the same rate, and the governor 
balls to make about one hundred revolutions to one of the 
hand; P is a second main-spring barrel, with its train of 
wheels Q and :, and the vane R; M is a cylinder, upon 
which the*paper is fixed by a slight line of gum upon its 
perpendicular edges; L, the type wheel; N, a long pinion, 
taking into the wheel N? of the cylinder; O, the dial plate, 
insulated from the machine, and with ivory studs A 4, 
A 4, inserted opposite to each space between the figures, 
the one opposite X being treble size to the others; A 2, a 
hand or pointer; B 2, a screw fixed into the pointer, having 
its end pressing gently upon the dial; C 2, a spring finger 
key, fixed to the dial; C 3, a metal stud, fixed to the frame 
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of the machine; S, a crank, upon the axle Q 2; Y, the crank 
rod; Y 2,a lever worked by the crank rod; T, and T 2, 
two pallets, upon the crank axle; U, a lever, moved by the 
rising and falling of the governor balls; K 2, a spindle 
spring, to keep the axis of the governor balls spring tight 


upon the spindle; V, an arm, fixed to the spindle K. W, 


an arm projecting downwards, and carried by the coil B; 
Z, Z, are olore: carrfíng an endless silk ribbon, which has 
been previously saturated with printers’ ink, and dried; X, 
an arm on the lever Y 2, to press the type wheel against 
the paper on the cylinder; X 2, a click spring, fixed to the 
arm X, which takes into and drives the ratchet wheel upon 
the long pinion N. Now, when the telegraph is not 
in action, a current of electricity is constantly passing 
from the zinc plates through the earth to the carbon, 
from thence to the dial of machine, Figure 2, and 
through the screw B 2 to the machinery to one of 
the insulated suspension springs of the coil P, which is 
affixed to the machinery through the coil to the other 
spring, affixed to a piece of wood, where it is connected 
with the long conducting wire F, along which the current 
passes to the insulated suspension spring affixed to the 
wood in Figure 1, from thence to the coil, and up by the 
other spring to the machinery, by which it is conducted to 
the hand, and through the screw B 2 to the dial. and returns 
to the zinc plates, as shewn by the arrows. When a com- 
munication is to be transmitted from either instrument, the 
operator releases the end of the screw B 2 from contact 
with the dial of his machine; the electric circuit being thus 
broken, and the coils no longer controlled by the magnets, 
fall into the position marked by dotted lines, which thus 
release the arms V, V, and leave the mechanism free to ro- 
tate, and as the moving and regulating powers are the same 
in both instruments, they go together, that is, the hands of 
both instruments pass over similar signals at the same time, 
and similar types are continually brought opposite the cyl- 
inder at the same moment; this movement will have caused 
the governor balla to make several revolutions, and the di- 
vergence of the balls, in obedience to centrifugal force, will 
have raised one end of the levers U, U, and depressed the 
other ends, which allow the pallets T 2, T 2, to escape, but 
the rotation of the arbours are still opposed by the second 
pallets T, T; if the finger-key C2 is pressed upon the stud 
C 3 a little before the hand comes to the intended signal, 
the circuit will be again completed as soon as the hands 

oint to the signal, but not before, because the screw B 2 
in the distant instrument will be upon one of the ivory 
studs until opposite the signal. Both machines will then 
be instantly stopped by the arm W, W, being brought into 
contact with the arms V, V, and thus preventing the rota- 
tion of the machinery, and the governor balls will soon 
loose their velocity, and collapse, and thus depress the left- 
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hand end of the levers U, U, and release the other end from 
the pallets T, T; this allows the crank spindle S to make 
one revolution; the motion of the crank rods Y acting on 
the levers Y 2 presses the types against the cylinders M, M, 
leaving impressions upon the paper; at the same time the 
click springs X 2, X 2, take into a tooth of the small ratchet 
wheels upon the top of the long pinions N, which take into 
and drive the cylinder wheels N 2, NB2, so that the crank 
apparatus going back into their former position, after im- 
pressing the types, move the cylinders forward and present 
a fresh surface to the action of the next types, as the cyl- 
inders move round; they have also a motion upwards caused 
by travelling upon fixed screw spindles, by which means 
the message is printed in continuous spiral lines until the 
cylinders are filled. 

Figure 3 shews a plan of the cylinders M, M, and the 
rollers Z, Z, carrying the saturated ribbon. The course of 
the ribbon being shewn on the instruments by dotted lines. 
It will be observed that while the screw B 2 of the distant 
instrument is upon any one of the ivory studs, that the elec- 
tric circuit cannot be completed, and consequently that the 
hands of neither instrument will stop, therefore, if the oper- 
ator observes that the pointer of his instrument goes 
a little beyond, or stops a little short of the 
Figure he intends to print, he will know that his 
instrument is slow or fast, as the case may be, and he 
should then, keeping his finger upon the key C 2, with his 
other hand move back the coil B, and thus allow the ma- 
chinery to rotate until the pointer of his instrument stands 
exactly at the figure intended, and then release the coil. 
The above applies only when the instruments are incorrect 
a portion of the space between the figures; but supposing 
them to be in error, one or more complete figures thus are 
pointing 5, while the other points 4 or 6, the operator would 
have no means of ascertaining the error "without thé assist- 
ance of the large ivory stud opposite X ; but, as this breaks 
the circuit, treble the space of the small ones, every time 
the distant pointer travels over the stud, if the instruments 
do not correspond, the pointer of the near instrument 
will travel over two figures instead of one; it is therefore 
the operator's duty occasionally to let the hand of his in- 
strument run a complete circle, stopping it an instant at 
each figure. If he finds his pointer to go over two figures 
before it stops, he will know that the pointer of the distant 
instrument is then stopped at zero, when he must proceed, 
as before directed, to set his instrument to the same point; 
if the instruments are correct, he will find upon pressing the 
key C?, that his instrument will stop at each figure and zero, 
except X. 

In cases where either wood pavement, or longitudinal 
sleepers of railways, present themselves upon lines of pro- 
posed electric telegraphs, I propose to cut a groove along 
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the same to the depth of one or two inches, in which to lay 
the long conducting wires, which I should do upon a small 
quantity of asphalt or other non-conducting cement, pre- 
viously run in a melting state at the bottom of the groove, 
and then fill up the groove with the same material. 

Sheet 6 shews my improvement for taking copies of sur- 
faces; for instance, tBe surface of printer's types, at distant 
places, Figs. 1 and 2 represent two machines, one of which 
may be considered at London, and the other at Portsmouth. 
These two instruments are, in every respect, the counter- 
parts of each other, and the letters of reference apply 
equally to either, except X 2, Figure 2, from which instru- 
ment the message is sent. A, A, a strong wood frame; 
B, B, a metal frame filled with short insulated wires, par- 
allel to each other, and at right angles to the plane of the 
frame, which may be constructed as follows: By coating 
with sealing wax small wire, previously insulated by thread 
in the usual manner, and then cut into lengths of about an 
inch, and put as many of these into the frame as can be 
pressed into it, and then pour a quantity of liquid sealing 
wax upon them; when cold, grind and polish to a plane 
and smooth surface on both Midas flush with the frame, as 
represented by the numerous dots. D, D, pendulums, which 
are continually kept in motion by powerful elocks Q, Q, and 
kept regulated by the method shown in Sheet 4. Fig. 1: 
K, a steel spring, carried by the pendulum, the extreme end 
rubbing gently upon the surface of the insulated wires in 
the frame B, B ; L, a spring fixed to the wood frame, the 
free end of which presses upon the metal frame M, a slight 
spring carried by the pendulum, having a pin projecting 
through the peridulum, pressing gently upon the wood frame 
N; U and V, two metal studs, flush with the frame; W, a 
permanent magnet; E, a voltaic battery ; T, T, sections of 
the earth; S, 5, carbon; R, R, R, conducting wires; C, C, 
a piece of clock mechanism, to which the metal frame acts 
as a weight; O, P, two pins in the slide spindle P2; X, a 
coil of insulated wire suspended by two insulated 
springs at Y, to which are attached conducting 
, Wires; W, a permanent magnet; Z, a spring. When a 

communication is to be made, I proceed in the following 
manner: -I first set up the types, composing the communi- 
cation in the usual manner in a metal frame, which fits into 
the back of the frame B, B, Figure 2, with the printing 
surface in contact with the small parallel wires. In the 
distant frame B, B, Fig. 1, will be kept placed two thick- 
nesses of damp paper previously saturated with a solution 
composed of equal parts of prusiate of potash and nitrate 
of soda, and at the b 
pressing the paper into contact with the ends of the parallel 
wires, and exactly fitting the frame B, B. The operator 
having set up his types and placed them in the frame, joins 
the conducting wire at X 2; and when the pendulums are 
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at the extreme ends of their vibrations, that is, when the 
s in the spring M, M, comes upon the studs U, U, or V, 

, a current is sent through the coils X, at Fig. 2,.which 
are then repelled by the magnets W, W, and pressing upon 
the slide spindles, release one pin of the top wheel, which 
allows the wheels to make one-seventh of their revolution. 
When the pins, carried by the springs M, M, are off the 
studs U, U, or V, V, the current is broken, and the coils 
being no longer repelled by the magnets, the springs Z, Z, 
force the spindles towards the magnets, which releases an- 
other pin of the wheels, and by these repeated actions the 
frames B, B, continue falling until they descend to the bot- 
tom of the frames A, A. 

It will be observed that the current constantly passes 
through the portion of the small insulated wires contained 
in the frames B, B, that may be in contact with the springs 
K, K, except when the pendulums are at the extreme ends 
of their vibration, and as the spring in Figure 2 will only 
take the current from the wires whose inner points are in 
contact with some portion of the type, the current will pass 
at that point and no other, and consequently will deliver 
the current at a corresponding point through the paper in 
the frame of Figure 1, which will produce a copy of the 
printing surface of the types in a series of small dots. For 
simplicity, only one conducting wire and one spring K is 
shewn at each instrument, but in practice, several of each 
might be used, so as to print a line of types at each vibra- 
tion of the pendulums ; it is evident that a copy of any other 
surface composed of conducting and non-conducting ma- 
terials, can be taken by these means. 

Sheet 7 shews my improvements in signal telegraphs. 
Figures 1 and 2 are two instruments exactly similar in all 
their parts, and the letters of reference apply equally to 
either. A, A, a wood case; B, B, the interior of the case; 
C, C, two semi-circular permanent magnets with similar 
poles, facing each other; D, D, a brass bar carrying the 
magnets, having its centre at E, upon which it is free to 
move; F, F, coils of insulated wire fixed to the case; G, a 

ointer fixed to the brass bar; I, V, signals to be indicated 

y the pointer; K, K, springs fixed to the metal pillar L, 
and carrying the finger studs I, V; M, M, pieces of metal 
fixed to the cases immediately under the finger studs; 
Q, Q, conducting wires; O, P, and S, T, are positive and 
negative substances deposited in the earth. "The actions 
are as follows:—W hen the instruments are not in use, the 


. conducting wires, N, N, are attached to the studs Z, as 


shewn in Figure 1, but when the operator wishes to trans- 
mit a message, he removes the wires from Z and hangs 
them on the insulated studs Y, Y, as shewn in Figure 2 ; if 
he now press the finger stud I of Figure 2 into contact 
with the metal M, this will send the electric current through 
the two instruments which will pass from the positive metal 
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S through the earth to the negative substance P, to the stud 
Z of Figure 1, through the pillar L, to the stud R, from 
KE to the coils, return by the wire Q, to the instrument 

ig. 2, through the coils to the stud R, through spring I, 
to the metal M to S; thus completing the circuit. While 
the current is passing in this direction (as shewn by the 
black arrows), the pointers will indicate I; if the key is 
now released from the metal M, the circuit will be broken 
and the pointers will resume the position shewn ; if contact 
is again made by bringing stud I into contact with metal 
M, 1 will be again indicated, which will mean two; this 
again repeated will mean “three,” and once more “ four ;” 
when five is intended to be shewn, the finger key V must 
be depressed, when the current will be reversed, as shewn 
by the red arrows, and the pointers will indicate V ; when 
six is intended, the finger key V must be first depressed, 
which will mean five, and then the finger key I must be de- 
pressed, which will mean one, and these united will indicate 
six; VII, will indicate seven, and so on, as shewn by table T, 
until eleven, which is the stop employed to indicate the end 
of a number; for instance, VIII. VVI, VVII, means two 
separate numbers of eight and twelve, the words or sen- 
tences intended to be conveyed being previously agreed 
upon and placed opposite the numbers in the table. 
Figures 3, 4, 5, and 6 shews a suitable arrangement to con- 
vey intelligence to police or fire stations, to apply which it 
will be necessary to divide the town into districts, each dis- 
trict being distinguished by a number known at the head 
station. Figure 3 a piece of clock mechanism; A, A, a 
metal frame; D, a weight suspended to one end 
of a cord which passes over a cylinder C in a 
ratchet-teethed grove in the opposite end of the cord 
by which the weight is drawn up; B, a metal wheel 
with wood divisions on its periphery, fixed to the cylinder 
and spindle; E, a stop; F, a pin in the wheel B, to prevent 
its making more than one revolution; G, a vane to regu- 
late the speed; H, a spring, its free end resting upon the 
periphery of the wheel B; L,a spring, its free end being 
clear of the frame; I, a block of wood, to which the springs 
H and L are fixed, which keeps them insulated from the 
frame, but in connection with the conducting wire K. 
When the instrument is at rest, the spring H always rests 
upon a metal portion of the wheel B, which enables a cur- 
rent to pass from the positive plate O through the earth to 
the negative plate P, up the wire to the coil N in the in- 
strument, Figure 6, through the wire K to the spring H in 
Figure 3, to the metal division of the wheel B, through the 
wire K* to the instrument, Figure 5, back to the plate ۰ 
Figures 5 and 6 are constructed exactly alike, with part of 
the dial plate removed in Figure 6 to shew the action 
within. 3 a ratchet wheel, which carries the hand; K, a 
spring to keep the wheel from retrograding; f, J, a click 
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with its stem carried by the coil, the coil being suspended 
as described in Sheets 3, 4, aud 5; F, F, permanent ۰ 

Now, if the operator at Figure 3 winds up the weight, 
and at the same time keeps the free end of the spring L in 
contact with the frame (while winding up, but no longer, 
to prevent the current being broken while winding up), as 
soon as the cord is released the wheel B will gradually 
make one revolution, and, of course, will make and break 
the electric circuit according to the number of wood divisions 
in its periphery, which will cause a corresponding number 
of actions to take place in the instruments 5 and 6. If 
three were the number of wood divisions three would be 
shewn, and 80 on to any number. Figure 4 shews a num- 
ber of wheels so divided to correspond to the number of 
stations where placed, each having an instrument to work 
it similar to Figure ۰ 

I have herein been obliged to describe the parts of well- 
known instruments, but I distinctly disclaim all and every 
part of the same, except such improvements as I hereby set 
out and claim as under— 

First, [claim the production of electric currents produced 
by positive and negative substances placed in the earth, or 
in natural bodies of water, when connected by insulated 
conducting wires, as shewn In Sheet 1. 

Second, I claim the method herein described for regulat- 
ing electric eurrents when produced by voltaie batteries, as 
shewn in Sheet 2. 

Third, I claim the following improvements when applied 
to electric time- -pieces, or to printing or signal telegraphs: 

Ist. Employing electric currents, produced as shewn in 
Sheet 1: | 

2nd. Employing the attraction and repulsion of the mul- 
tiplied electric conductor by fixed permanent magnets, and 
the attraction and repulsion of permanent magnets by fixed 
electric conductors, when produced by placing the line of 
the electric current at or near right angles to the poles of 
the magnets, as shewn in Sheet 3: 

3rd. The method of making pendulums regulate each 
other, as shown in Sheet 4, Figure 1: 

4th. The method of working electric time-pieces by elec- 
tric currents passing through secondary conducting wires, 
as shewm in Sheet 4, Figure 5: 

5th. The arrangement for working electric pendulums, as 
shewn in Sheet 4, l'igure 2: 

6th. The means of enabling the operator to know when 
the distant telegraphic instruments are in unison with his 
own, and, if not correct, giving him powerto adjust them, 
as shewn in Sheet 5, Figures 1 and 2: 

wth. The arrangement for taking copies of surfaces at dis- 

tant places by means of electricity, as shewn in Sheet 6: 
sth. The method of securing the conducting wires in wood 
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pavement, or in the longitudinal sleepers of railways, as 
herein described : 
9th. The arrangement of signal telegraphs by which, with 
one conducting wire and two characters, assisted by an ex- 
lanatory table, numerous signals may be given, as shewn 
m sheet 7, Figures 1 and 2, and Table T. 

IN WITNESS W HEREOF, I, the said Alexander Bain, 
have hereunto set my hand and seat, this Twenty- 
seventh day of November, in the year of our 
Lord One thousand eight hundred and forty- 
three. 

ALEXANDER (L. s.) BAIN. 
Signed, sealed, and delivered in the presence of 


on Le AVER, | : 
W.H.S . SHIRLEY, 17, Carey St., Lincolns Inn. 


AND BE IT REMEMBERED, that on the Twenty-seventh 
day of November, in the year of our Lord 1843, the afore- 
said Alexander Bain came before our said Lady the Queen 
in Her Chancery, and acknowledged the specification afore- 
said, and all and everything therein contained and specitied, 
in form above written. And also the Specification afore- 
said was stamped according to the tenor of the Statute 
made for that purpose. 

Inrolled the Twenty-seventh day of November, in 
the yearof our Lord one thousand eight hundred 

and forty-three. 
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